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TENDERS 
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Vor. CKXXVIL—No. 3556] LONDON: FRIDAY EVENING, FEBRUARY 22, 1924 [Price{,..2%,,,.}Ose Samuuine " 2."" 
—_—— ———— 

PUBLIC NOTICES PUBLIC NOTICES 
[the Director - General rs : 
India Store ig mm Branch . Rural District of Wallingford, 
No. 15, Belvedere-road, 5.B. 1, The Engineer BERKSHIRE, 
REQUIRES — . DIDCOT AGE WORKS. 
MACHINE. BORING and ag MILLS, du. z The Rural Distriet Counelt of acting 
admit 25in. under belt driven. peers aati prepared to resive TENDERS for certain siditions 
L THe. eas duty, — "Wheel. with Motor —_  . (yy iaonet 
PP dar it os PRINCIPAL CONTENTS OF THIS ISSUE. irmot No.'1'—-ENGINE HOUSE, Sil 
pt —--# Contract Peep RRPNP ORCED CONCRETE 
Menicip mal Engineer Re- : Contractors may tender for either oF both comtracts. 
aa by, the GOVERNMENT of New Floating Dock for Southampton tne ofices of the Conselting Business: Messre, Howard 
yours ote ig to" 18 months each. Salary (With a Two-P Seek t) tulnetor, gn and. ftom Monday. the S608 of Pebrosry. 
£720-£40-£840 & yest Ond = eenlority allowsnee of £72 1 a wo-r age ppiement). 1924, until Monday, the 1 ot Match, 1924. berween 
tial Wamu Son" e "ahead fe ait tne “taints,” thie” eral whh Ns 
be CCR F \ofenatomal wealtfeat ions se . ; returned upon receipt of bona tide Tender, which 18 
Say oul erie ih Tore, Panning apd Som Locomotive Boiler Performances-—No. I. “ine nateeful tenderer willbe reauited ty exapaie 
~ Town Reed Cs fw ae reece | peas Offices Consulting Heaatneets 

Rwy tay rs + , fone to > drgwings are nape —_ form, ete 
vine ori Se RGEMES FOR THE asipates New Harbour for Venice. in a sealed envelope marked “ Tender fot Qubfait 
Millbank, Vermin, S 5.W.1, quoting at ed Works.”” Tenders must be by the 
application M/G,C. —- je Ng and specification as issued by the 
os Revs Nag, Ensiocring China Clay. jetty, at: Fowey. ose g eatery 

KEYHAM (PLYMOUTH). lowest or any Lender. 

Admiralt = ay REQUIRE TWO 4 Tenders must reach the undersigned by 9 a.m. on 
sSovotaarebe ade ae eet eee A Run on the L. & N.E. Railway. I , ape 
“halery in each nd one ar ibs. y £20 annually to 1924. 
£350. Civil Sees wie be beaye fe not payable in addition. aie f c+. Fane. - 

The ques . . ° - Council 
wee these nnn in under comatderatin. New Tube-Railway Junctions at Morningten eg sos 
can be or hing pox candidates will receive any C t tate El t Co hale 
ruperannuation benedt whatever vould farnah var rescent. S ectrici »® mmission 
toptiatians, “egpomns pe grate ot eaten iat TENDERS. unt  AVITED tor | the 

id be n ; . . ‘ 
OE es a helene Tests on a Cylindrical Marine Boiler. ptt AR Te dar 

: ot Tender form and specifestion will be 

ln the High Court of Testion, 1923 s. 5214. available may 

Division, . sii ; 
ae Ttion het Power-driven Distributors for Percolating Mcivourae-pinm Sand 
In the | Mastes Ler PATENT granted te eet D SPECIFICATION No. 24/7.—100,000-Volt TEST 
Fh Mas the ana I1st3 of 1008 for the Sewage-Purification Beds. PE ka 
aventee ol ann 4 a hg a form, conditions of contract and spécification oom- 
the Matter of the and DESIGNS ACTS l—~ 9 eae _—- es one eae ete 
attest H Gi that : 1 ae : SAMUEL St ee Ns SPS Eye F copies will be supplied tor the sum of 6s. cack. This 
otice 1s ereb iven th chases seemetinite, 
N ELMER AMBROSE SPERRY of 40 Wall- PUBLIC NOTICES PUBLIC NOTICES oo ek ee ee 
ctsert Now York United States of Engineer The specifications may be inspected at the above 
the yy, $4 the said Letters it of Live ] mentioned odfice. 
we Rovember 18 1053 APPLIE niversi ity of London. OC 7S Zaverpor. othe, Commission does not bind itself to aooept the 
term « Se LROrenes oo CONTRACTS FO FOR THE 8U PPLY MPR ear ALs, Tenders close at the Commission's Office, Me! 
we Bx Miso tre bourne, on the 10th March. 1924, and outa 


ch other 
AND NOTICE is 
day of March: 2 





don, E.C. 2. 
Solicitors for the above-named Applicant on 
whom all documents requiring service may 
be served. 4989" 





Gormerty Civil Engineer to the 
t Public Wor t. and now 





EDWIN L. 
Academic . 


JEUDE, C.E. 
Govern. 


Technical 
Barbour Works Co.), 





PATENTS AND DESIGNS OTs. 1907 AND 1919. 
Totice is Hereby Given that 


WADE, Chartered Patent t. 
SEEKS 


HAROLD 

of 111-112, Hatten. oe 

t TERS SaTENT No, itied mpro’ 
ments in or relating to PLATE GLASS "ANNEALING 
LEHRS.” 

Particulars of 


the proposed amendment 

forth in the Tilustrated Official Journal 
issued on the 13th February, 1924. 

Any 


were set 
(Patents) 


person, or persons, may give of 
opposition to the amendment by leaving Patents 
form No. 19 at fie Patent. Office, 25, Southampton- 
buildings, London, W.C. 2. within one calendar 
month from the date of ihe said Jou 

W. TEMPLE FRANKS, 


499 _ Comptrofier- General. 


H ull 


Principal : T. LUXTON, 


MARINE ENGINEERING SCHOOL FOR ADULTS. 
To be opened op April ist, 1924. 

WANTED ss .. an INSTRUCTOR to 
act under the Head of neering it of 
the College and ae —~ himself mainly to the 
instruction of Sea-going henry preparing for the 

Board of Trade Certifies: 

Salary, £300 by £12 10s. Sanne to £350. 

cuginessing training and 
sea-going experience, w with Board of Trade qualifiea- 
recent testimon: sew should be forwarded 
to the undersigned fuomedis y. A sheet of further 
barticularts can be on 
J. T. eee ny 


Lducation Offices 
wie street, Hull, 





Technical 


Municipal 


Cor 
B.A... B.Se.(Lond.) 





(London), 
ra Edueation. 
4913 


Vhiversity of Oxford 


shortly to APPOINT a 


Whe 
will 
DIRECTOR of the Lys PiPOtE or RESEARCH in 

L ENGINE at © Wy’ of 
—_ 


AGRICUL 
£800. of application may be ob 

the mit Ru 
Maret Tee whom applications will be received. ull 


Forms 
the § ECRETARY to 
arch 





“THE ENGINEER” WANTED. 





WANTED. “ THE age ay or Un- 
id. from July. -20156, *1921.- 
Stating ldwest price, Prono rhikifieer 


of 


Southam, 


the fol 
—. delivered ai 
220 Tons of Sin. dis. Socket and Spigot Pipes. 
ooo... 4in. ee ee 
mo . os ” 
” Special Castings. 
The pipes, &c.. must be in strict accordance with 
the British Standard Specification Class 
coated with Dr. Angus Smith’ 
Tenders 
Tons, and must ae? the 
Sealed Tenders, uitably endorsed 
delivered at the Town “Gierk’ s ay Municipal 0; 


20th F 


(Sounty Borough of South- 


AM 
CORPORATION WATERWORKS. 


The tion invite TENDERS for 
Gollowtne CAST =, PIPES and w 


the SUPPLY 
Cy a 





40 


may be for any 
he 


hampton, on or 


No pledge is given to socept an 


ebruary, 1924. 


8 Solution 
uantity not less than 100 
for delivery. 


y Tender. 
LINTHORNE, 


B, and be 


pet, oT Sis 


th March, 1924, 


Town Clerk. 
5004 





Copies 
Company’ 


Lge I 


's Offices on 


feo will hot be ret 
G. E. 


73- % King Wipe. 7 eae E.C. 


20th February, 


ndian Railway. 


on Wednesday, 

TENDERS tor the wr Sy! 

e8) ms 1 for STEEL FOUNDRY (Black 

Ground Ganister). 

@) cRUDR AGNESITE and 
BRICES. 

(3) SILICA FIRE-BRICKS. 

(of the specifications can 

ment of £1 Is. each. This 


MAGNESITE 


be obtained at the 


LILLIE, 
Secretary. 


4004 


covering 





ve Months 
TERIALS- 


vert a aticrnatt ve Det de 
the <agermentionys 


GE ; 





APS. 

mbohula. f the al 

for any of the above Iteina wil ill be forwarded 

recepit application in Ww sities ater 

Hneincer, Al Dale-street, 
Liverpool. 
Duplicate forms of Tender for record purposes will 
not be supplied. 

must be sealed and enclosed in the official 
envelopes provided, in with the 
— gi 
Town Clerk. 
Sommeul.” en on tte eiaeeed 


Ruildi. 








a 


—5~- § “clock Tuesday, the 4th 
o a.m. 4 
; on 
WALTER MOON, 
4987 Town Clerk. 





[endon 


and = «North-Eastern 
RAILWAY. 

to receive TENDERS 

LOORS of FOUR OVER- 

ES on the York and Newcastle Railway. The 


contract comprises the Supply and Erection’ of the 
whole < fo Steel work (about 63 tons), certain Con- 
crete making of M Road 8 d 


an 
Removal of of Existing Bridge Floors. 
Drawings ma: viewed on or after the 16th 
— and detailed Quantities and specification, — 
the Office of the Chief Engineer, North. Eastern ; Aw 


York. 
marked ‘‘ Tender for the RB 1 
















(3) C DOOR HANDLES, HINGES, aa. 
(4) Stenk ORANS EBD Fis-PLATES, 
(Ss) 
Specitcations and forms of Tender will be available 
‘ France, West 


—" soo Comgeas’s Otiees, 91, Petty 
Lenders, addressed 


Chai 


eo 


to the and Direct 

South —~ Railway Company, Limited, 
* Denders for Boits, Nuts, and Rivets.” or 
as the case may be, must be left with the undersigned 
not later than Noor on Friday, the 7tu 


March, 124. 

pe de not bind themselves to acoept the 
lowest or any Pender. 

A | charge, which will not be returned, will be made 


100, for each copy of specification No. 1. 
gl 2. 3 and 4.) 





rh 


- - 


6d. No. 

Copies ‘ot the drawings ‘may be omtine at the 
Offices of Messrs. Bovert Waite and | artaers, Cou- 
suiting E * the Co y. 3. Victoria-street, 





Westminster, 5.W. 
w "B. REYNOLDS, 
Por Managing Director. 
19th February,“ 1924. 
01, Petty France, 5.W. 1. 4903 





Sealed Tenders, 
of the Floors of Four Overbridges, York and New- 
castle agg AM must be received by the Joint 
on and North-Eastern Railway, 
Marylebone Station. 


N.W. 1, by 9 a.m, 
Thursday, February 28th. 
The Directors do) not bind themselves to accept the 


lowest or any 
JAMES McLAREN, 
THU pth ys 
oint Secretaries. 


London, 


G. F. 


Secretaries’ Office 
Marylebone Station, 
Leadon, N.W. 1, 
13th February, 1924. 4056 


and North-Kastern 


RAILWAY. 








ondon 





Prices 


Lowest 





Address; 
Office 





TO IRON FENCING MANUFACTURERS. 


he Directors. of the Wrexham 


and EAST DENSOnaas 
we 


ve OF. 


and full particulars 


and -time required for delivery 
undersigned pot later than 8th Mateh 1924. 


Ay ted . 
FREDERICK STORR. 


tender not 


Ww aterworks ae 


Ww 
1éth Pobrunry. 1924, 


high. 
of oe RL offered 


gent to the 


Engineer. 


instant, and a fication, 
with form of Tender, obtained on personal application. 
at the Office of the Chief Engineer. North-Eastern 
Area, York. 

Sealed a —4 “Tender for Renewal of 
Three Bridges. Dock, Sunderland,” must be 
received by the Joint, Secretaries, London and North- 
Eastern way. Marylebone Station, London, 
N.W. 1, by © a.m., Thursday, February 28th. 

The Directors ao "not bind themselves to accept the 


lowest or any 
JAMES McLAREN, 
G. F. THURSTON, 
Joint Secretaries. 
Secretaries’ Office, 
Marylebone —. 





4¥eu . 





London, N,W. 


13th Sebtunry. iv2s. 4957 





PUBLIC NOTICES (continued) 
2. 


SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2 
PATENTS, Page 2. 
PARTNERSHIPS, Page 2. 
MACHINERY, &., WANTED 
Page 2. 





FOR SALE, Pages 3 and 91. 
AUCTIONS, Page 93. 
PREMISES TO LET OR WANTED 
Page 91. 

WORK WANTED, Page 3. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 





For Advertisement Rates see 
Page 203, Col 1. 





NUMERICAL INDEX TO ADVER- 








TISEMENTS Page 92. 















































































2 






oo 
ie <>» 


9 
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PUBLIC NOTICES (continued) 
PUBLIC HEALTH ACT, ters. 


Trban District of Létchworth, 


HERTFORDSHIRE. ‘ 
LETCHWORTH onan SEWERS AND 


WAGE RK . 
The Urban District Cow of worth, stihe 

as the Sanitary Anchor? for the d District, are 

prepared to receive TENDERS for the LAYING 





24in. and 18in. © certain 
SEWERS and the NSTRUCTION of OUTFALL 
WORKS at a be tn 
may e 
odie of the aa" Brtysra denen ig a 
itumhpbreys 
minster, on and from Monday, the ae os we 
Soe tee tye eine 
ve ¥ w. 
re fipinene which is 


not su uently withdrawn by the contractor. 


contract deed, the draft Of which may ee séen at the 
offices of the Consulting Kagineers when the drawings 
are inspected. 
Tenders must be on the offictat form, each Tender 
a a eee aod a * Tender Ly Outfall 


ti onaiiohs sand BBettacelion as iss 





Pe ay the 
by_the Consulting 
_ Each Tender = co in the bandwriting of 


thorised agent. 
The y —- "does not bind itself to accept the lowest 
er.aay Tende 
Tenders meet reach the uridersigned bx 9 &.m. on 
Friday, the 7th of 1924. 
i or under my band the 25th day of January. 


GEORGE BROWN, 
Clerk to the Urban District Council. 
Couneil Offices, 
ee Chambers. 
Letchworth; Herts. 


roER. we EXTEND THE 


TT FoR) B ye B PLANS 
Saris Peet AX F tu 4 ny yaa ae 


py Ma We ECOME F 


14th. 


Y 
A 
way Chambers, 

[yaiee for Sale. 
a nay 


agg | 9 SLipeTone, " of Wick, Delonsing 00 
fue Wick Harbour Trustees, and now iying in ak 


a = A One 
4960 





Harbour, is FOR SALE by PRIVATE TREAT 
Fall ulars may be obtained on supplication to 
Mr. W. E. Wesker, Sasbeur Engineer, or from the 

































good i 
ve. Address. giving age and 
The Engineer Office. 


pr ey ee About 30 to 36, as 


‘Sitka Seite amie 


5 a Pe s 
4962 a 


ATE FIXER riten duquineb, ianaon District. Must 

Paiods ond week te the “HrGhi Gc ABS 

oa yy in yo Mest al also have held similar 

positions reviously.—Address, stating age, full 

details of & (Hames oF firms. wee). and sslary 
required, 4961, The Engineer Office. 4961 A 


EINFORCED CONCRETE ENGINEER RE- 
QUIRED for abroad; accustomed, to 

and Construction of Factories ; must s 

State age and salary ee ee 5010, 
Engipteer Office. 5010 a 


ALES ENGINEER REQUIRED. London District, 








now! 














with know! Stans t 
salligg on power ane cnsineers. 8 ae. 
8tate full particulars. aelafy, conn connection. experience. 
Address, 4912, The Engineer 0: ‘ 4912 a 





ELL RDUCATED MAN REQUIRED, About 22 
years, to Understudy Principal in Engineering 


Ww 





Works near Londop,; suitable appli- 
cant, stating training, ex salary expected. 
—Address, 5002, The Bagincer Office. 5002 a 
V ORKS MANAGER:—Midiand of ENGI. 
NEERS WISH to APPOINT A istaNt or 
UNDERSTUDY to WORKS ot 


aoe ltetiscship with vepspabie ape enema 
apprent p ~~ le 

of thorough knowledge of Theory an nei 

Genel Engineering. Previous Executive Experience 
is desirable. Baerey. initiative, inventiveness, enthu- 
siasm for efficiency and broad view jn labour problems 
are essential —_ lest tiew 
Address, 4976, The Engineer 4976 a 


WANTED. a Good DRAUGHTSMAN, One Accus- 

to Structural and Mechanical Steelwork, 
&c. &c.; must be well up ia Working-out Calcula- 
tions, Strains and a accustomed te 
Levelling and Surveying. In 8.E. London.—W aa 
Box No. 1014, c.o. White's, $3, Fleet-street, &. Cc. 

















subscriber. a1 ‘a 
D. W. GEORGESON; 

eo See 3 w*) pazEp DRAUGHTSMAN ymin Good Knéw- 
+ Wick, 5th February, 1924. 41396 “of Coneréte and Constructional 
————————— —_—— —= State ace, experience, salary reduired end 
ia z = at liberty.—Address, 4965, The Engineer Orlice 

rss County of ' er” __Y' 
a LONDON. TANTED, First-class MECHANICAL DRAUGHTS.- 
. aur G : wi PLICATIONS MEN, skilled in the Design of Printing. o 

tee the amie Machinery.—Reply, giving full particulars 
MAIN DRAINAGE SOUTHERN OUTPALL, ‘ perience, salary required, &c., to STRACHAN 

ness, at_& sijary & year. and and ENSH AW, Ltd., Engineers, Sristol. __ 4954 a 


ab £400 
tising by sandal therements of £25 to « maximum of 


a year. 

The ye salary is based on pre-war coniitions, 
end is at present ge to temporary additions on 
the Civil Serviee scal di 
cost of living, ,and aking the sogal commencing 
remuneration, at p about £568 a year. The 
additions will be revised not later 

than Ist September, 192¢. In addition, the Superin- 
tendent will be provided with honse. coal and light 
(valued for superannuation purposes at £100 a year) 


free. 
Candidates m jess than 40 yea of age 
on ane latest ae for pt i 
it be trained 





ping Engines and Boilers, the Management 
and Control of Operative Staff amd Experience of 
Grathiion af Sexnan.Dupemi Werke mena bes 
Se 
Applications must be on. the official. form. which 
gives particulars of the duties and 2! of she 
appointment, can be obtained from the Clerk of 
the pened. The. County Hall, Westminster Bridge. 
8.B. . Applications for forme must be sccom- 
panied bya envelope. 
t be returned to the 4 
Hall, to asrive not inter than 4 p.m. om AMondey. 17th 
March, 1024. 
Members of the Council's staff are not precluded 
from becoming caii@idates. 
Preference will be given 2a i howe, ner = or 
attempted to serve with 
Canvassing diogealifie 


ES BIRD, 
Clerk of the London County Council, 


carones pes of Bartisley. | &* 


(' younty 
TERWORKS DEPARTMENT. 

APPL ICATIONS KD for Gury APPOINT- 
MENT ORKS Out the 


5001 





} Ry to 

Genblnectiun of a Se kenaamnten, 
tion. Applicants, ~~ aan bee bave aed previous 
cavertenes, = similar work, may obtaia all 

of the duties, salary offeréd; &c.; from the Water- 
works Eegincer, Donecaster-road, Engi- 


neering, in addition to management qualifications, 
will be an advantage. Applications, with copies of 
testimonials, mast be sent to the Waterw Engi 
neer not later than midday, March Ist. 


a a a 


Barnsley 
4890 


- Pebruerr iith, 1924, 





Wes Je /NIO DRAUGE! rene Bel nick tube 


Work. None but competent men —= 

state age, salary required, particulars of a 
oa and when at liberty.—Address, 4998, The Engi- 
neer Office. 4998 A 





WANTED. JUNIOR DRAUGHTSMAN. Must be 

quick and accurate; Engine and Boiler Experi- 
ence desirable. but not essential: temuorary position 
at start. State age, wages required and —. _ 
Addtess, 4997, The Engineer Office. 


Ww: ANTED, TWO EXPERIENCED DRAUGHTS- 
MEN, —-_. theroush kaow 


of 
Ovens and Plant.—App!.. in_ writing, ‘to the 
STAVELEY ony and tnON CO... btd., Devonshire 


=. ary — aE nae. en stating pet 


DSGSEE RISER? "ia, pens, 
salary a Periz, ‘The Bngineer Office. 














sane A 
srg ar ae vi ea 
be tally 
. ons pos: tions 
held, to t+ Army Corps 
Training College. Aldershot. 1A 
poy My ® Mechanisms, 
ae “tates, tas 
aeaby tor real 1 real cise take + *—- 


age, salary and experience, 4980, The Engineer Office. 
aor0 A 





im HTSMAN for Licht High-class Engineering 
Work on South-west Coast ; one accustomed to 








Jigs and Fixturs _ prefer: end particaltws.— 

Address, The 4068 a 
UGHTSMEN REQUIRED by Large Engincer- 
ing firm 30 miles from London. State age; .cx- 

perience amd salary reqd@ired.—Address, 4969, The 

Engineer Office. 4969 A 

BAUCGHTSMEN ED_by, M 
D’ POLITAN- ICKERS BEBOP RICAE Ltd. 


{7+ must 
capable an ete and parry. 
fitet inetancs by letter to BaPLOYMENT D paps a 
MENT, stating age, training and salary req 





SITUATIONS OPEN ~- 
W42TED. EXPERIENCED ENGINEER, Capable ney ge ye Firm of in | Bg 
of Supervising Erection of By-product Coking | Woesing-out = ee rate A , D 
Piant complete with coal and coke-handling plants.— rer us ants, Power 
Apply. in weve to Ma STAVELEY COAL and r- and a A 
IRON CO., Ltd., Devonshire Works, Barrow + Rear age, experience, technical lars and 
Chesterfield, stating experience, salary and when | S!ary. 4941, The Engineer Office. 4941 «A 


services avatiabte. 4964 4 


Ww ANTED, Gualifted WORKS CHEMIST in General 
Engineering Works, within 50 miles of London. 








tate par ot « and terms.— aA . 
4949. The Engineer Office. 4949 A 
SSISTANT VoRRs ete ANTE. Ex 
A ence essential in General W: ks Laboratory. 
State age, experience on salary soeeine — Address, 
4970, The Engineer Office. 4970 A 
\HIEF PROGRESS MAN REQUIRED, to Take 
, Charge of Progress Department in large engineer- 
ing works, London partes i ; mu be familiar with 
up-to-date systems of progress and have previously 
held a similar position.~-Address, stating age, &c., 
details of experience, with names of firms ope rw 
required, 4947, The Eneineer Office. 47 A 











ENGINEER in Westminster REQUIRES 


VIL 
C an experienced ASSISTANT, well up in Design 
ind Mannfacture of Steel Stractural ‘ork for a 
large Steel-framed Building.—Address, P8724, The 
Vngineer Office. P8724 A 





JECTRICIAN w ANTED for Works Mafntenance. 
4 Must have had experience in the Installation and 
Running of A.C. and D.C. Generators 

be an efficient Wireman. 
advantage.—Address, giving full particulars, Ps 
The Engineer Orfice. P8701 


eenaes.—v ieee for. British Coaling Depot 

4 abroad, M ENGINEER; must 

have had full apprenticeship. fm Marine Shop with 

Drawing-office experience, some technical college train- 

ing, subsequentiy ot Work ; 

o—— experience internal Comsbuction Engines desir- 
ite, stati 


and Motors. and 
PRower-house Experience an 

701, 
A 





d sal 7 jes ot 
e ~ a salary requ enc! ng copies 4 
reférences, Ze, 718,. «0 one Leadenball- 
street, London, B.C. 3 A 








AUGHTSMAN Ff 
Work ; must have 
wing-office of a 
in la writin stat tite age 
held, to CoMMAND ANT. “Hoval A 
Training College, Aldershot 


UIRED fot Motor Vehicle 
experience 


A 





DA2SHtRMAn Re QUIRED for Steel Structural 
Work and Déavehor Iustaliations; must be 
fully d reliable — —Apply by letter 


xperienced an 
only to ARTHUR DUCKHAM and CO. (1020), BAd., 
52, Grosvenor-gardens, London, 8.W. 1, stating age, 
experience, references and salary required. 5003 a 


RAUGHTSMAN, SENIO First-class Man only, 











p for. ox idleness eisrical Yorks ; experienced with 
otors and Generators.—Ad : 
Satins see experience and salary pusmd, 5005, 
Office. $005 a 
Yusdon antic St m Work, for 
ty ag x and sal 
Seaton Ic ~~ e. ee etperience jary 
501] A 
AUGHTSMAN bd aber in Sheet 
dD and Tin-piate o gapotiones 


salary required to W. Pe ee and ee, vita. | an 
Pontardawe, Swansea. 


GHTSMAN WANTED by Firm 

mar Manicipal 

- uired 2.5 weston copies Fg — Ay Address. 

The Enrineer’ Office. Pee A 

ANUPA! ERS REQUIRE 
M CLERK . 


OTURING ENGINE 
(28:30), City office, for Orders, Stock, 
Books 





in = 
3 





Costs, Shipping, Shorthand Typing and D.B. 
Supervision ; 
reliable, accurate worker will advance.—. 
handwriting. state éalary, references, 
4996, The Engineer Office. 


similar experience . . Quick 

dress, 0 

when free, &c., 
4996 « 








equal oneal A 


Apply. giving full 


b ELECTRIC. 

Equipment of 
Calcutta; able to 
Motors (up to 350 


¢ pervise Workshops. 
Passage out and home, 
* yy 700 per month in 
reases Rs. 50 per month. 
— must be unmarried and about 30 years 


aries of education, train- 












A PARTNER or PA 
‘ or wish to buy 


BUSINESS r 


ING 
ERSHIP 
ORKS 























ing, &o. Messrs. BARRY and SON, Win- WHEATLEY KIRK, PRICE & CO, 
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A Seven-Day Journal 


The Mediterranean Fleet. 


\cCORDING te Press despatches from Malta, im- 
»ortant changes in the distribution of the Fleet the 
effect of which will be to concentrate our most power- 
ful squadrons in the Meditérranean, are impending, 
(he six largest vessels at presenit.on that station 
belong to the “‘ [ron Duke ”’ and “* Kuig-George V.” 
classes, mounting 13.5in. guns. Of them, the Ajax 
and Centurion have been ordered home, and will, 
it is said, be replaced by four units of the “ Royal 
Sovereign’ class, armed with l5in. guns. It is 
doubtful, however, if the ships in question will be 
sent out to the Mediterranean until docking accom- 


modation is available for them there, which is not the | 


case at present. Owiligte'the addition of bulges, their 
original beam of 88}ft. has beef inereased to about 
102ft., so that they would not be able to enter the 
largest dock at Malta, which has a width of only 95ft. 
It has been reported unofficially that one of the large 
floating docks taken over from Germany may be sent 
to Malta, but this rumour Has yet to be confirmed. 
Meanwhile, there is a decided movement of new ships 
towards the Mediterranean. The Frobisher, of 9750 
tons, which is now completing at Devonport, will 
shortly relieve the Cardiff as flagship of the Third 
Light Cruiser Squadron in those waters, and the air- 
craft carrier Eagle is under orders for the same station. 
Moreover, the destroyer flotilla, which already con- 
sists of large and powerful boats, is to be reinforced 
by the Wren and Witch, the last two destroyers of the 
emergency war programme. It is clear, therefore, that 
the Mediterranean station is regaining something of 
the importance it possessed in the last century, before 
the grewth of the German Fleet compelled us to mass 
the greater part of our forces in home waters. Malta 
has suffered severely from the reductions which the 
Navy has undergone since the war. Work in the 
dockyard has been scarce, and a considerable number 
of the men formerly employed there have emigrated 
to America. The island would thus stand to benefit 
materially in the event of the Mediterranean Fleet 
being strengthened on the lines indicated above. 


The Institute of Transport. 


SEVERAL features made the annual dinner, last 
Thursday, of the Institute of Transport the most 
enjoyable since the Institute was founded. The 
dinner, as a meal, was excellent, and was made more 
pleasant by being served at round tables, which 
allowed parties of friends to assemble together. There 
was just enough music, and of the right quality, and 
the same remarks apply to the speeches. The out- 
standing feature was the presence of the new Minister 
of Transport, Mr. Harry Gosling, and the excellent 
reception he received. The tone of his remarks gave 
hope that transport has little to fear at his hands. 
The attendance of Mr. Gosling on this occasion was 
particularly welcome, in view of the fact that it is 
hoped that it will be the intention of the Government 
to tackle the question of London Traffic, and those 
who spoke for the Institute promised the Minister all 
the assistance possible. Mr. Gosling’s praise for the 
efforts made in the training of students was very much 
to the liking of his hearers. He said that the secret of 
the whole thing was to train the young people so that 
they would be better able later to take the places of 
the older members. One other of the subsequent 
speakers must be referred to—Sir Samuel Hoare. In 
reply to the toast, ** The Guests,”’ he mentioned that 
soon after he had been appointed Air Minister in the 
late Government, in his desire that we should be as 
strong in the air as we were on sea and on land, he 
asked Sir Joseph Broodbank, the Institute’s President, 
to prepare a report on civil aviation. This report 
formed the basis of Sir Samuel's subsequent action 
in that direction, and the speaker hoped that the new 
Government would see its way to continue the work 
therein begun, to make the way easy for the Imperial 
Air Transport Company and to make its development 
as great as it should be. 


The Railway Signal and Telegraph Engineer. 


Tux tendency in the present age is to combine in 
one officer the duties formerly performed by the signal 
engineer and the telegraph superintendent. Whilst 
the former has always had the more responsible 
position—there is nothing on a railway of greater 
importance or is more complicated than, for instance, 
the interlocking of points and signals—his standing 
has been on a much lower plane than that of the 
telegraph superintendent. This circumstance has 
been due to the fact that when the electrical engineer 
came into being some seventy or more years ago, he 
was dealing with what was something of a mystery. 
This condition still prevailed, when, in the late 
‘sixties, the railway companies had to set up their own 
telegraph departments. Signalling, on the other 


hand, has merely grown from discs, lamps and rods, 
and, when interlocking was introduced, was still 
regarded as mere mechanics, to be looked after by 
men drawn usually from fitters—the first signal 
superintendent on the Midland was a millwright. 


Considering what signalling secures for safety in 
travel, the confidence it gives to drivers when running, 
and the aid it is in getting the most out of the carry- 
ing capacity of a railway, the position held by the 
officer responsible for it is a very onerous one. Of 
late years this fact has béen more fully recognised, 
and the signal engineer is now coming into his own. 
The profession has its-0wn society—the Institution 
of Railway Signal Engineers. At the annual meeting 
last week of that body, the new President, Mr. W. J. 
Thorrowgood, dealt with the past, present and future 
responsibilities and work of the signal engineer. The 
greater use of electricity in signalling and the increased 
need for electrical communication has brought about 
a combination of interests, and Signal and Telegraph 
Engineering is now more nearly the name of the 
profession. 





A 25-Kilowatt Broadcasting Station. 


THE proposal to erect a 25-kilowatt broadcasting 
station just outside London is an indication that the 
British Broadcasting Company is determined to 
provide a good and reliable service. Some people, we 
fear, who have purchased receiving sets have not 
obtained the results they expected, for reliable 
reception depends amor 
lf. the proposal to build a 25-kilowatt station is 
carried into effect, it should do much to alleviate the 
difficulties that are experienced in certain quarters, 
although the higher wave length suggested will, of 
course, necessitate modifications in tuners. Those 
who employ the plug-in coil system of tuning, how- 
ever, would be put to little inconvenience, as they 
would simply have to purchase coils wound for 1600 m. 
In many cases, on the other hand, sets are provided 
with variometers and other tuning arrangements, 
which only cover the broadcasting wave lengths now 
in use, and in these instances the modifications neces- 
sary for reception on the higher wave length may 
involve a little more trouble and expense. 


The Indian Locomotive Orders. 


In the House of Commons on Monday several 
questions were addressed to the representative of the 
India Office regarding the order for five locomotives 
recently placed with a German firm by the Indian 
Government. The Under-Secretary remarked that 
the purchase of stores for the Indian Government was 
no longer undertaken by the India Office, but by 
the High Commissioner for India, who was directly 
responsible to the Indian Government. 
Commissioner had, he continued, placed the order 
in question in Germany in accordance with a resolu- 


best market. The Commissioner's instructions were 
to place orders on the ordinary principle of accepting 
the lowest satisfactory tender. In the case of the five 
engines in question, the lowest British tender was 
25 per cent. higher than the German one that had 
been accepted. At the same time, British manu- 
facturers had secured the bulk of the orders of which 
those five engines represented but a part. 


Shipyard Wages Claim. 


On Friday of last week a meeting was held in 
London between the Council of the Shipbuilding 
Employers’ Federation and the executive of the Engi- 
neering and Shipbuilding Trade Unions’ Federation. 
The representatives of the second-named body 
advanced a claim for an all-round increase in wages 
of 10s. per week. The grounds for the claim were 
that the wages paid at present in the shipyards 
were lower than those paid to corresponding grades 
of workmen in neighbouring engineering establish- 
ments, and that in the case of the lowest-paid men 
the earnings were below the subsistence level. After 
the employers’ representatives had pointed out 
the depressed state of the industry and the effect 
which the advance would have in increasing the de- 
pression, the meeting was adjourned until a date 
to be fixed by the two parties. It may be added, 
as a cognate matter, that the claim made on behalf 


yards and Admiralty establishments at home for an 
increase in wages has, after submission to the arbitra- 
tion of the Industrial Court, been granted in full, 
and that the Admiralty has issued an order to the 
effect that, beginning with the first full pay after 
February 7th, the basic rate for such labourers 
is to be 26s. per week. 


Charing Cross Bridge. 


ALTHOUGH our fathers and grandfathers did not 
regard Charing Cross railway. bridge as being an 
altogether beautiful object, they nevertheless ex- 
pressed great pride in it. At the date of its com- 
pletion—1863—-it was the largest railway bridge 
in the country, and as an engineering structure it 
was held that Mr. (Sir John) Hawkshaw had designed 
it with great skill, particularly as he was restricted 
by the requirement that the foundations of the old 
Hungerford Bridge should be used for it. To-day, 
it is an object for reviling on the part of many— 
principally architects—who regard it as a blot. on 





the London landscape. On Monday, at a meeting 


other things upon locality. | 


The High | 


tion adopted by both Chambers of the Indian Legis- | 
lature, to the effect that in the interests of the Indian | 
taxpayer purchases in future were to be made in the | 


of the unskilled labourers in the Government dock- | 





of the Royal Institute of British Architects, Mr. 
Paul Waterhouse described. it as an. abomination 
of ugliness commanding a spot providing opportunity 
for beauty on a grand seale. The construction of 
an alternative new bridge at St. Paul’s would, he 
said, be a calamity. The existing station at Charing 
Cross, le insisted, should be removed to the Surrey 
side, the railway bridge be demolished, and a new 
road bridge erected. The northern termini—Euston, 
King’s Cross, &c.—he held, were at the right distance 
from the centre of London. Why, he asked, should 
the continental visitor or the ‘Surrey magnate” 
be given a more central means of access to the City 
than the West Countryman or the Scot ? In defence 
of our forefathers, we may direct Mr, Waterhouse’s 
attention to the fact that the original plan which 
they had in mind was to provide a through railway 
connection between the northern and western ter- 
mini and Charing Cross, so that the descent of the 
Scots—and others—upon the centre of the London 
| area might be facilitated. Some may have thought 
that it was undesirable to smooth the invaders’ 
path in this way. At any rate, the scheme was not 
carried out. : 





Trade Facilities Act Extension. 


Unper the Trade Facilities Act the Treasur 
was authorised to guarantee the capital and interes 
on leans to an aggregate amount of £50,000,000. 
| The period during which the guarantees were to be 
| given expired on November 9th last year. By that 
| date the total of the loans guaranteed amounted 
| to a little over 38 million pounds, so that something 
|under 12 million pounds remains unexpended. A 
Treasury memorandum, issued towards the end of 
| last week, states that it is proposed to extend the 
| capital sum to be guaranteed to 65 million pounds, 
|and the period during which guarantees may be 
| given to March 31st, 1925. Thus, between now and 
| that date, the Treasury will be in a position to 
| guarantee the interest and redemption on loans 
totalling, approximately, 27 millions. It is further 
| proposed that in accordance with a resolution of 
| the Imperial Conference, the Treasury shall be autho- 
|rised to contribute towards the interest charges 
on loans raised in this country in connection with 
| public utility undertakings in the British Dominions 
| and Protectorates. In connection with the Overseas 
| Trade Act, it is proposed that the Board of Trade, 
| without exceeding the original total sum of 26 
| millions, shall be empowered to grant credits and 
| give guarantees up to September 8th, 1926, and to 


| extend the date of final liquidation to September 8th, 
| 1930. 


Govan Engine Works. 


Ir is now announced that Govan Engine Works 
| of Dunsmuir and Jackson, Limited, marine engineers 
| and boilermakers, have been purchased by Mr. David 
| R. Murray, of Murray, McVinnie and Co., Limited, 
ship furnishers and merchants, Mavisbank Quay, 
Glasgow. Late in the summer of last year Dunsmuir 
and Jackson, Limited, which is a private company, 
announced its intention of winding up the business. 
This decision, although prompted by private reasons, 
was, we understand, also influenced by the depression 
|in shipbuilding and engineering and the uncertain 
| industrial outlook. The firm was well known for its 
reciprocating steam engines, and during the year 1922 
machinery of 19,000 indicated horse-power was built 
for six vessels, while during last year’s winding-up 
| period engines for three further ships were manu- 
factured. We learn that one of these engines is still 
to be delivered, after which the new owners will take 
possession of the works. These are conveniently 
situated in Prinee’s-street, Govan, quite near to the 
Prince’s Dock, and including machine shops, erecting 
shops, the boiler-making department, brassfoundry 
and pattern shop, have an extent of about 8} acres. 
In normal times the works would find employment 
for about 1000 men, and are designed for producing 
marine engines aggregating about 70,000 indicated 
horse-power and about 100 marine boilers per year. 


A South Wales Repair Contract. 


In our Welsh letter last week our correspondent 
| gave some particulars of the ship-repairing contract 
for the vessel Nico, which was lost on price and time 
by South Wales repairing yards, and was gained by 
Wilton’s, of Retterdam. The Nico is a Norwegian- 
owned ship, and she ran aground near Swansea and 
suffered severe bottom damage. After drydocking, 
tenders were called for, and nine firms, including 
seven local ship-repairing firms, quoted. The highest 
| price quoted was £7490, with forty-two days for 
carrying out the repair, and the lowest £5287 with 
| fifty-five days. Wilton’s Engineering and Slipway 
Company, Limited, of Rotterdam, quoted £4500 
and thirty-four days. In our account last week the 
statement was made that it was understood that 
Dutch firms are subsidised to the extent of 30 per 
cent., with a view to keeping down unemployment. 
We note that in a letter to the Journal of Commerce, 
Wilton’s state that there is no subsidy, either Govern- 
ment or municipal, on this job. Taking this fact into 
account, it seems difficult to see the reason why the 
Nico can be towed to Rotterdam and again delivered 
to Swansea in less time and at less cost than for 
repairing the vessel at local yards. 
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Locomotive Boiler Performance. 
By FE. C. POULTNEY, 0.B.E. 
No, I. 


THE coal consumption of a locomotive per unit of 
power developed for any given amount of steam 
supplied to the cylinders largely depends on the pro- 
portions of the boiler and the quality of the fuel. 
The amount of heating surface and the size of the 
grate determine the evaporative power of the boiler, 
and upon the proportions which exist between the 
heating surface and the area of the fire-grate depend 
other characteristics of importance. The results 
obtained by a change in the relationship between the 
amount of heating surface for each square foot of 
grate are important, and it further constitutes one 
of the chief variations which are found when the 
dimensions of boilers of different locomotives are 
examined. 

With the object of bringing to notice the perform- 
ance of Jocomotive boilers differing in the proportions 
of their related parts when operating at various 
rates of power output, the following article is,offered. 
The information given is based upon tests made by 
the Pennsylvania System on the locomotive testing 
plant at Altoona, Pa., and is taken from Bulletins 
Nos. 18 and 21, dealing respectively with tests made 
on * Pacific”? and “ Atlantic’’ type express loco- 
motives, classes “‘K 2s a” and “E 68,” Nos. 877 
and 89. The writer is indebted to Mr. J. T. Wallis, 
Chief of Motive Power, for his courtesy in allowing 
this information to be published. The tests reports 
give complete information as to the action of the 
locomotives, but in this article, which has been 
divided into two parts, only the performance of the 
boilers and superheaters will be considered. Further, 





is fitted with a Schmidt type superheater of thirty- 
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and a heating surface (fire-side) of 989.32 square engines of that type to be built having superheaters, 


feet. The flue tubes are 5}in. and 2}in. outside dia- 
meter, and the length over tube sheets is 2Ift. 
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it is not intended to go into the subject in its entirety ; 
that is, it is not proposed to deal with all details 
relative to the expenditure of the heat units in the 
fuel fired, and conclude with a complete heat balance, 
but rather to discuss the more important actions 
which go to make up the boiler performance. After 
a description of the locomotives involved, the follow- 
ing different functions of the boilers and superheaters 
wiil be considered, each under a separate sub-heading, 
which are designated as follows :— 


(1) Blast action and draught. 

(2) Sparks. 

(3) Fire-box and smoke-box temperatures. 

(4) Evaporation and fuel consumption. 

(5) Steam pressures. 

(6) Boiler efficiencies. 

(7) Heating surface action and heating surface grate 
area ratios. 

(8) Long and short boiler tubes. 

(9) Superheater performance. 
(10) Fuel consumption and power developed. 


GENERAL DESCRIPTION OF THE LOCOMOTIVES. 


The following is a general description of the two 
locomotives, the particulars given relating more 
particularly to the boilers :— 

“ Pacific’ 4-6-2 Type.—The “ Pacific ” type loco- 
motives, class “‘K 2s a,” were built at the Juniata 
shops, Altoona, Pa., and were the first superheated 
4-6-2 type engines to be constructed by the Penn- 
sylvania system. They are fitted with boilers having 
a Belpaire type fire-box, with a straight topped 
barrel section and a circular smoke-box 79}in. long 
inside. A steam dome is mounted on the rear barrel 
course. The fire-box has sliping back and throat 
plates, and is fitted with a brick arch carried on four 
arch tubes. The grate has an area of 53.72 square 
feet, of which about 25.71 square feet is the active 
shaking area. Drop grate sections, 12in. wide, are 
placed at both front and back ends, and along the 
centre line is a centre grate bearer, having air inlets, 








(252in.). The smoke-box is equipped with a super- 
heater compartment, with an automatic damper. The 
exhaust nozzle is rectangular, 4jin. by 7in., the top 


and followed a class known as ‘‘ E6”’ working with 
saturated steam. Both were alike, with the exception 
of the superheating equipment. The boiler has a 
Belpaire type fire-box and a combustion chamber of 
medium length, and has sloping back and throat 
plates. The barrel is composed of two courses, a 
parallel section next the fire-box and a tapered section 
next the smoke-box. The largest diameter is 83}in. 
outside, The length of the smoke-box is 69}in. 
inside and between tube sheets 164$in. (13ft. 8fin.). 
There are 242 2in. tubes and 36 5jin. flues, and a 
Schmidt type superheater is fitted, having lin. 
tubes. A steam dome is situated on the rear barre! 
section. The fire-box is fitted with a brick arch 
carried on three water tubes. The fire-grate is 
generally similar to that fitted to the K2sa 
“ Pacific ’’ engine, and has an area of 55.23 square 
feet. 

The ratio of proportions—as set out in the table 
in the next column—show how the two boilers 
differ in the size and disposition of their heating 
surfaces. The “ Pacific’’ type engine, owing to the 
fact that it has three pairs of wheels under the barre! 
portion of the boiler, has considerably more tube 
surface than the “ Atlantic ’’ type, having the shorter 
barrel section. The tubes for the “ Pacific ’’ engine 
are 250.08in. long ; those for the “‘ Atlantic ’’ engine 
being only 164.63in., their outside diameter being 
2.25in. and 2.0in. respectively. 

The total heating surface (fire-side) in the tubes, 
flues and superheaters of the two boilers is 4104.38 
and 2835.01 square feet for the “ Pacific’’ and 
“ Atlantic” type engines, so that the “ Pacific” 
type engine has 44 per cent. more heating surface 
in the tubes, flues and superheater than the “ Atlan- 
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of which is 12}in. below the centre line of the boiler. 
A cast iron lift pipe extends from the centre line to 
the chimney. No change was made in the front end 





| 


tic’ locomotive. The ‘“ Atlantic’ engine has the 
larger fire-box of the two. This is due to the fact 
that it is fitted with a combustion chamber, which, 
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together with the three arch tubes, gives it a total 
heating surface of 254.48 square feet, against 208 


Table of General Dimensions and Proportions. 


, 


“Atlantic”’ 
type, 
clase “6 s.” 


“ Pacific ’ 
type, 
class “*K 28 a.”’ 
Heating surfaces— 





Tubes and flues (fire-side) - 3115.06 .. 2146.20 
Fire-box and arch tubes. . 208.02 .. 254.48 
Superheater (fire-side) 989.32 .. 688.81 
Total, combined 4312.40 . 3089.49 
GeOhe OBER. 100... 60. 20.58 53.72 55.23 
Fire-box volume, cubic feet 244.3 256.18 
Heating surface based on water- 
side of tubes and flues .- $4386.37 . 3348.19 
Tubes— 
Number + he ee 202 . 242 
Outside diameter, inches : 2.26. 2 
Length, inches eo USS. QS. 164.63 
Flues-—— 
Outside diameter, inches 5.5 5.375 
Length, inches : , 250.08 . 164.63 
Cylinders oo De 24x 26. 22 x 26 
Drivers, diameter, inches 80 80 
Boiler steam pressure 205 205 
Boiler Proportions, Heating Surface Based on Fire-side Tubes 
and Flues. 
Total heating surface a 
Grate area 60.3 tte 
Superheater surface 4 os 
Total heating surface “~ 23.9 23.3 
Fire-box heating surface 3 : 
a rd... ov 4.6 
Fire-box heating surface 83 3 
Total heating surface +, 9,96 
Fire area through tubes and flues 12° 14° 


Grate area 


Boiler Proportions, Heating Surface Based on Water-side of Tubes 
and Flues. 


Total heating surface 


: 86.2 60.6 
Grate area 
Superheater surface 
we 21.3 20.5 
Total heating surface 
Fire-box heating surface 
Grat 3.88 4.6 
irate area 
Fire-box heating surface as 
oo -< 7.€ 
Total heating surface 4 ; 
Fire area through tubes and flues 
12% 14% 


Grate area 
square feet for the “‘ Pacific’ type engine, which is 
not fitted with a combustion chamber, but which has 
four arch tubes. 

Coat USED. 


The coal used throughout the tests for the two 
locomotives was Penn gas, a bituminous fuel having 
the following characteristics :— 


“ Pacific” Type Engine Tests : Average Approximate Analysis. 


Fixed carbon, per cent. 56.77 
Volatile matter, per cent 35.08 
Moisture, percent. . sw ab 1.09 
Ash, per cent. . 7.06 
100.00 

B.Th.U. (dry), per Ib. 14,530 


“* Atlantic’ Type Engine Tests : Average Approximate Analysis. 


Fixed carbon, per cent. 58.45 
Volatile matter, per cent 33.65 
Moisture, per cent. 1.54 
Ash, per cent. 6.36 
100.00 
B.Th.U. (dry), per lb 14,470 


The calorific value of the coal fired was for all the 


Briast AcTioN AND DRAUGHT. 


The “ Pacific”’ type engine tested had a chimney 
18}in. diameter, increasing to 19in. at the top, and 
the exhaust nozzle was rectangular, 4}in. by 7in., 
the longer dimension being lengthwise of the loco- 
motive. An investigation of the exhaust action 


top of the chimney, diminishing to about 5 lb. round 


| the sides. The smoke-box draught was 8.5in. To 
| improve the chimney conditions a rectangular nozzle 
| of equal area to the circular nozzle was fitted, with 
| the result that the dynamic pressures were more 
| equalised, and the possible evaporation was increased 

7 per cent. to 38,800 lb., with a smoke-hox draught 


EQUIV. EVAPORATION PER SQ. FT. OF HEATING SURFACE BOILER 


AND SUPERHEATER PER HOUR 


AND EQUIV. EVAP. PER LB. DRY COAL 
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showed that with this form of exhaust nozzle the 
chimuey was completely filled during rates of actual 
evaporation from 18,000Ib. to 47,0001b. of water 
per hour. At the latter rate a draught of 15in. of 
water was attained in the smoke-box at the front of 
the diaphragm. The dynamic pressure indicated 
across the top of the chimney being at the same time 
4.5 lb. per square inch. 

Tests of a locomotive No. 150, class “*‘ K 2,” exactly 
similar to the “ K 2s a” class, but without super- 
heater, and having in consequence considerably more 
water heating surface, showed that with a circular 
nozzle, 6}in. diameter, a greater evaporation than 
44,900 Ib. could not be obtained with a maximum 
draught of 8.5in. and a dynamic pressure across the 
chimney of 7 lb. This pressure was not uniform, rising 
to a peak at the centre of the chimney, showing that 
it was not properly filled. On a reetangular, 7in. 
by 4fin. nozzle being applied, the dynamic pressures 
obtained were more uniform, and at 41b. per square 
inch and with a draught of 13.9in., the evaporation 
was increased 19 per cent. to 53,300 Ib. 

The “ Atlantic” type locomotive, when first the 
tests were undertaken, was fitted with a circular 
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tests very uniform. For the “ Pacific ’’ type loco- 
motive the variation was from a maximum of 14,735 
B.Th.U. to a minimum of 14,207 B.Th.U. per Ib., 
dry, and in the case of the “ Atlantic” the figures 
were from 14,698 B.Th.U. to 14,156 B.Th.U. per Ib. 





exhaust nozzle, 6}in. diameter. With this it was 
found not possible to obtain a higher rate of evapora- 
tion than 36,300 lb. of water per hour. At an actual 
evaporation of 32,700 lb. there was a high peak of 
pressure of about 32 lb. per square inch across the 





of 12.9in. The chimney had a diameter of Iiin., 
increasing to 19in. at the top. No definite reason is 
advanced to account for the better draught condition 
obtainable with a rectangular, as against a circular 
nozzle, but it is suggested that they direct the exhaust 
steam and entrained gases, so that they more com- 
pletely fill the chimney and cause a larger volume of 
gas to be drawn out. 

Figs. 1 and 2 show the draught records for each 
boiler respectively, the draught in, inches of water 
being plotted against the rate of firing (dry coal) 
per square foot of grate per hour. The four curves 
drawn indicate the draught readings at the ashpan, 
fire-box and behind the diaphragm—that is, at the 
smoke-box tube plate—and also in the smoke-box 
in front of the diaphragm. Within limits, an increase 
in draught is followed by an increase in the combustion 
rate, and the results shown in the case of the “* Atlan- 
tic ’’ seem to indicate that more fuel might have been 
fired to advantage; reference, however, to Fig. 5 
giving the rate of evaporation shows, however, that 
above a firing rate of about 7000 lb. of fuel per hour, 
further coal was not burned, as the rate of evaporation 
did not increase. 

The space between the lines indicates the resistance 
between the different sections of the two boilers, and 
| the “ Pacific ” type boiler having the long tubes shows 

the greatest draught loss to take place between the 
fire-box and the smoke-box tube plate. The draught 
readings in the ashpans are in each case low, indicating 
adequate air inlets. 

For the “ Pacific’ the ashpan air inlet was 10.8 
square feet or 21 per cent. of the grate area, and for 
the “ Atlantic ’’ 8.3 square feet, equal to 15 per cent- 
of the grate area. 

The draught readings taken in the fire-box indicate 
the resistance caused by an increase in the rate of 
firing owing to the thicker fire carried. The value 
of the other readings is also seen to increase, owing 
to the larger quantity of gas to be moved with the 
greater weight of fuel fired. When, however, more 
coal is fired than can be burned—as is shown by 
Fig. 1—then the draught falls. This, as will be 
mentioned is due to the decrease in the evaporation 
which naturally follows the failure of combustion. 

The difference between the draught readings for 

the “ Atlantic’ type boiler between the back and 
front of the diaphragm is attributed to the gas 
passages being inadequate. 
» The “ Pacific ’’ type boiler was forced to higher rates 
of combustion than the ‘ Atlantic,’’ the greater quan- 
tity of steam generated, because of the more exten- 
sive heating surfaces, enabling an increase in draught 
to be obtained. At the highest rate of firing of 181 |b. 
of dry coal per hour, the equivalent evaporation was 
about 57,000 Ib. of water per hour, against 51,000 lb. 
for the “Atlantic” at 142lb. per square foot of 
grate per hour. 


Spark Losses. 
One of the greatest heat losses in the action of the 
locomotive boiler is that due to the weight of the 
sparks discharged. The tests of the “ Atlantic” 
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locomotive were the first made at Altoona, when it 
was possible by means of a special spark catcher 


erected on the top of the test plant to collect every- | 


thing discharged from the chimney except the very 
fine dust which escaped with the steam and smoke. 
As the firing rate increased, it was established that 


there was a rapid rise in the weight of sparks ejected | 


from the chimney. 
For the * Atlantic’ engine, the sparks discharged 
amounted to as much as 1000 1b. at a firing rate of 


7000 Ib. of dry coal per hour ; whilst for the “* Pacific” | 
the weight of sparks reached 14661b. when 7183 1b. | 


of dry coal were fired. 
In Fig. 3 an attempt has been made to plot the 


revolutions) 55 miles per hour, the regulator was wide 
open, and the cut-off 50 per cent., the power developed 
being 2411 indicated horse-power. The ‘‘ Atlantic ” 
maintained a highest average pressure of 205.9 Ib. 
and a lowest of 183.11lb. At the highest equivalent 
evaporation attained of 52,084 lb. of water per hour, 
the firing rate was 115.5 lb. of dry coal; the main- 
tained steam pressure was 205.5lb. In this case 
the speed was (360 revolutions) 84 miles per hour, 
cut-off 25 per cent., and the regulator was full open. 
Under these conditions the power obtained was 
2350 indicated horse-power. 

Test No. 2839 was made at the same speed, 84 
miles per hour, but at a cut-off of 30 per cent., and 
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weight of sparks ejected from the ¢himney against 
the fuel fired per square foot of grate per hour. The 
weight of sparks being expressed as a percentage of 
the total coal fired per hour, the percentage lost for 
the ** Atlantic ’’ engine seems to increase in a uniform 
manner as the rate of firing increases, and a straight 
line can apparently be drawn which fairly represents 
the rate of increase. 

For the “ Pacific” the points are much more 
widely scattered, and it seems that the spark losses 
diminish at the higher rates of firing. A curve can 
hardly be drawn to represent the results fairly, so 
the line shown scarcely does more than indicate what 
would appear to be the general result for this loco- , 
motive. Analysis of the sparks obtained during the | 
trials of the “ Atlantic ’’ locomotive indicated that 
their value per pound in B.Th.U. ranged from 9800 
to 12,097. 


FIRE-BOX AND SMOKE-BOX TEMPERATURES. 


The temperature in the two fire-boxes ranged from 
2000 deg. to 2400 deg. Fah., at firing rates of 36 lb. 
to 140lb. of dry coal per hour, corresponding to 
1670 |b. to 7900 lb. of coal per hour for the ‘“* Atlan- 
tic” engine, and for the “* Pacific ’’ from 2200 deg. 
to 2300 deg. Fah. at firing rates of from 30Ib. to 
180 Ib. of coal per square foot of grate per hour, 
corresponding to from 1600lb. to nearly 10,000 lb. 
of coal per hour. 

The comparative fire-box and smoke-box tempera- | 
tures are given in Fig. 4, the curves indicating that 
at all rates of firing the smoke-box temperature is 
lower in the case of the “‘ Pacific ” type engine. 

Another point of interest brought out by the curves 
is the fact that at the higher rates of combustion 
those above 100 lb. of coal per square foot of grate 
per hour, the fire-box and smoke-box temperatures 
increase only slightly, and become almost constant 
as the firing rate further increases, and, as will later 
be shown, this is also true of the temperature of the 
superheated steam. 

The heat absorbed by the heating surfaces of the 
two boilers was about 1550 deg. for the ‘‘ Atlantic ” 
type, and about 1700 deg. for the “ Pacific ’’ type ; 
and the differences between the fire-box and smoke- 
box temperatures being uniform for all rates of firing 
suggests that the boiler heating surfaces absorb a 
fixed amount of heat from each cubic foot or from 
each pound of the gases flowing over them, and that 
therefore increase in evaporation is due to increase 
in the weight or quantity of these gases and not to 
their temperature. 


STEAM PRESSURES. 

With few exceptions, throughout all the tests 
both boilers maintained the working steam pressure 
of 205 lb. per square inch. For the ‘ Pacific ”’ loco- 
motive the highest average pressure was 206.6 Ib. 
and the lowest 196.4]b.; at the latter figure the 
boiler was evaporating its maximum weight of water 
of 64,711 lb. (equivalent evaporation) per hour, and 
the rate of combustion was 146.7 lb. of dry coal per 
square foot of grate per hour. The speed was (240 


it is interesting to note how an attempt to increase 
the power output brought about a reduction in the 
maintained steam pressure, which in this instance 
was 192.5lb. The equivalent evaporation obtained 
was 51,241 lb. per hour, with a firing rate of 142 Ib. 
of dry coal per square foot of grate, and the power 
obtained was 2355 indicated horse-power. The coal 
rate was increased 24 per cent., but the equivalent 
evaporation only increased .016 per cent. 

The change in the cut-off caused a stronger draught 
at the smoke-box tube plate, as would be expected, 
the draught obtained being 8.2 instead of 7.9, 
but the greater rate of firing resulted in a reduction 


It will be noticed that the evaporative power of 
each square foot of heating surface in the case of the 
** Atlantic ” type boiler is much in excess of that 
obtained with the “‘ Pacific” type. The ‘‘ Atlantic ” 
reaches its highest rate of evaporation when 115 Ib. 
of dry coal are fired per square foot of grate, when the 
equivalent evaporation reaches 16.8 lb. per hour per 
square foot of heating surface in the boiler and super- 
heater. Higher rates of firing do not produce greater 
rates of evaporation, the additional coal fired is 
evidently not burned. The “ Pacific’ type boiler 
can be made to evaporate 15.1 lb. of water por square 
foot of heating surface per hour when the fuel rate 
is 146 lb. of dry coal per square foot of grate per hour. 
At a firing rate 181 lb., or nearly 10,0001b. of dry 
coal per hour, the evaporation is only about 13.5 th. 
of water. 

The evaporative performance per square foot of 
heating surface is therefore not so good as in the case 
of the “‘ Atlantic type boiler. In this connection 
it must be remembered that the ratio of grate arex 
to total heating surface must be considered. Fo: 
the “‘ Pacific” this figure is 80.2, whilst for the 
‘“* Atlantic ” it is but 55.2. The “ Atlantic ” evapo 
rates more water per square foot of heating surface, 
and therefore for its size is the more powerful boiler ; 
but the ‘“‘ Pacific” type boiler, having the larger 
heating surfaces proportional to the grate area, is 
for any given rate of combustion the more economical 
boiler, and its superiority in this respect inereases 
as the rate of firing becomes greater. 

For the “ Pacific *’ type boiler the maximum rate 
of firing required a total of 9764 lb. of dry coal to be 
fired per hour, whilst for the “‘ Atlantic " 7800 lb. 
was the maximum weight used. The boilers were fired 
at this rate for 15 min. At the higher rates of firing 


Table of Air Inlet Areas, square feet. 


* Pacific "’ * Atlantic " 
type. _ type. 
Through fire-box side~ .017 ‘ .02 
grate 15.19 16.34 
fire-door .. 0.06 0.07 
ashpan 10.8 cd oe 8.3 
os grate area 53.72 ; . 55.23 
15.19 x 100 pt gird 
53.79 29.6% 
16.34 » 100 
55.23 39.6% 
10.8 x 100 >° 
53.72 = 
8.3 «x 100 ot 
55.23 13% 


they had both to be operated with their fire-doors 
open. If they were closed there was always an 
immediate drop in steam pressure, showing a dimin 
ishing rate of evaporation. To obtain the best results 
with this method of working, it was found desirable 
to run with a green fire at the fire-door in order that 
the flame might heat the air as it was drawn through 
the doorway. If this method was not followed, the 
steam pressure could not be kept up. Not enough 
air could be drawn through the grate when the boilers 
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in the equivalent evaporation per pound of fuel fired 

from 8.16 lb. to 6.53 Ib., and the boiler efficiency fell 

from 55.9 to 44.7 per cent. The increase in the 

power output was only 5 indicated horse-power. 

This was obtained, as stated, by lengthening the | 
cut-off, which, it should be noted, raised the steam 

rate from 16.01b. to 16.27 lb. per indicated horse- 

power hour. 


EVAPORATION AND FuEt CONSUMPTION. 


Fig. 5 shows the equivalent evaporation per square 
foot of combined heating surface (fire-side of tubes 
and flues) at various rates of firing (dry coal) per | 
square foot of grate per hour. 


DRY COAL PER SQ. FT. OF GRATE PER HOUR 


were foreed to the highest rates of output. The 
difficulty seems to be that air supplied cannot be 
distributed through the burning coal properly. The 
particulars of the air supply passages for each boiler 
are shown in the table above. 
In the very noticeable falling off in evaporation 
shown by the eurve for the “ Pacific’ type boiler, 
it seems probable that an explanation can be found 
for the decrease in the sparks discharged from the 
chimney at the higher rates of firing. It will be 
noticed that the highest evaporation reached was 
15.1 1b., equal to a total equivalent evaporation of 
about 64,000 lb. per hour. When working at this 
rate the draught at the smoke-box tube plate was 
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from Fig. 1--about léin. of water. An increase 
in the rate of firing failed to produce a corresponding 
increase in evaporation, and when 181 Ib. of dry coal 
was fired the equivalent evaporation obtained was 
only about 13.7 lb. per square foot of heating surface, 
or about 57,000 1b. per hour. The smaller quantity 
of steam discharged through the exhaust lowered 
the smoke-box draught to 13.3in., and, the action 
on the fire being diminished, had apparently the 
efiect of reducing the weight of sparks thrown from 
the chimney. Fig. 6 shows how the equivalent weight 
of water evaporated per pound of dry coal fired per 
square foot of grate per hour varies with the equivalent 
evaporation per square foot of heating surface. Here 
the “‘ Atlantic,”’ having the smaller heating surfaces 
relative to the grate area, has the advantage from the 
point of view of economical steaming, though, as 
the rate of evaporation increases, the water rate 
per pound of coal fired falls away more rapidly than 
is the case with the “ Pacific ” type boiler, which, as 
already noted, can be forced to a higher rate of coal 
consumption. The advantage shown by the ** Atlan 
tic’’ type locomotive is due, of course, to the fact 
that for any given rate of evaporation per square 
foot of heating surface the coal rate per square foot 
of grate area per hour is lower. 

Referring back to Fig. 5, it will be noticed, for 
example, that for an equivalent evaporation of, say. 
13)}b. of water per square foot of heating surface, 
the ‘* Atlantic ” type boiler burns but 76 Ib. against 
about 1091b. per square foot of grate per hour for 
the “* Pacific ” type, corresponding to 1.360 Ib. and 
1.355 lb. per square foot of heating surface respec- 
For a given rate of combustion the boiler 
having the larger heating surfaces relative to the 
vrate surface has been shown to be the more econo- 
mical ; but on the basis of a given evaporation per 
syuare foot of heating surface, the boiler having the 
larger grate in proportion to the heating surface is 
to be preferred. 

rhe two additional lines drawn in Fig. 6 show how 
the rate of evaporation and the equivalent water per 
pound of dry coalb compare with the results obtained 
with two locomotives of the same type and similar 
to K 2sa and E 6s, but working with saturated 
steam. K2 a * Pacific” type engine having a 
boiler with a total heating surface of 4156.91 (fire- 
side of tubes) and 53.3 square feet of grate, against 
a total heating surface, evaporative and superheating, 
of 4312.4 square feet for K 2s a, and E6 has a 
total heating surface 3197.02 square feet (fire-side of 
tubes) and 54.75 square feet of grate, against 3089.49 
square feet of heating surface, boiler and superheater, 
for E6s. The saturated steam locomotive K 2 has 
slightly less heating surface than K 2s a fitted with 
superheater, and the “ Atlantic’ E6 has 108.5 
more than E 6s. 

The equivalent evaporative efficiency of the boilers 
without superheaters is greater than those of the same 
general dimensions, and having approximately equal 
heating surfaces, evaporative and superheating com- 
bined. The addition of a superheater of the Schmidt 
or flue tube type necessitates a reduction in the water 
heating surface, and, further, the elements absorb 
part of the heat which would otherwise be trans 
ferred across the evaporative heating surfaces. This, 
and the fact that the superheating surfaces are not so 
eflicient in the absorption of heat as the water- 
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firing, and the efficiency of the latter falls off more 
rapidly as the rate of combustion increases. Further, 
for any given efficiency the larger boiler can be forecd 
to a higher rate of combustion. 

Additional lines, indicating the efliciency of the 
two boilers, K 2 and E 6, not fitted with super- 
heaters, have been included. Their thermal effici- 
encies are higher than those shown for the superheater- 
fitted boilers of the same general size. While it 
true that the performance of the boilers supplying 
saturated steam are the most efficient, it is also true 
that any losses in the performance of the superheater- 
equipped boilers is more than made up by the greatly 
improved engine efficiencies realised. 
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New China Clay Jetty at Fowey. 


To the man in the street Fowey is known as a 
holiday resort. Only those who have visited it know 
that it is the centre of a big industry. Cornwall 
produces china clay, Fowey exports it. A small 
quantity of china clay is also produced in the Leemoor 
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clay as we generally come across it. It is with the 
materials in classes (1) and (3) that the new plant 
deals. 

Fowey is reached by rail from junctions at Par or 
Lostwithiel. It is generally through Par that the 
china clay trains go down to the port. On arrival 
at Fowey they are marshalled into sidings capable of 
accommodating between two and three hundred 
wagons at a time, waiting for their turn to be dis- 
charged. The vessels lie out in the river alongside 
the short heads of T-shaped jetties. 

The jetties, until recently, were seven in number, 
of simple construction in timber, and were built 
between the years 1874 and 1895. Many years ago 
large quantities of iron ore were shipped from the 
three jetties first built. A few years later a china clay 
boom started, and with the decline of the iron ore 
industry a new era for Fowey began. The china clay 
industry grew until] in 1880 about 80,000 tons were 
exported. Last year the quantity shipped from the 
port amounted to over 600,000 tons. 

The original means for shifting the clay from the 
wagons to the ship were a tipping shoot and steam 
cranes. The steam cranes were used as well for loading 
clay in casks or bags. As long as vessels of small burthen 
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heating surface, account for the lower efficiency of 
the boilers fitted with superheating equipment of the 
type mentioned. - ' - 


BoiLer EFFICIENCIES. 
The comparative boiler efficiencies per cent. are 
shown by Fig. 7. The ‘ Pacific ” type boiler is more 
efficient than the ‘‘ Atlantic” type for all rates of 
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district of Devon, but it is shipped from Plymouth. 
So important is the trade that special means for 
handling the clay have been provided by the Great 
Western Railway Company, and form the subject of 
this article. The clay is divided into three classes : 

(1) As quarried in lumps and powder ; (2) as a wet 
pasty substance, which is packed in barrels; and 
(3) ball clay, which is a sticky mass, more like ordinary 
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DUPLICATE AS WHEN FINALLY COMPLETED 


were engaged in the trade, these jetties sufficed for 
actual requirements. Many cargoes were sent in these, 
smal] ships to Liverpool and elsewhere for inclusion 
in larger bulk general cargoes. Times changed. More 
china clay was ordered and required for overseas, 
The company was faced with two propositions. 
Either to spend money at Fowey or [et long trains 
take china clay to other ports. Steamers of greater 
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tonnage eel to call at Sentient and the railway com- 


pany prepared a scheme to satisfy any trader who | 


used that port. A sum of about a quarter of a 
million has been laid out up to the present on the 
improvements. With the old system, much time was 
spent in loading. To expedite the clearing of ships, 
the company some years ago put down an electrically 
worked belt conveyor on No. 4 jetty. This conveyor 
has a tipping shoot which may be raised or lowered 














The silo is circular in sitions 3 


bape within the silo. 
40ft. is the external measurement, and 34ft. 6in. the 
internal diameter, with a depth of 23ft. from rails 


to floor. It is formed of two steel skins strongly 
braced together, the intervening space being packed 
with concrete. Its foundations are four cylinders 
sunk to rock. We may say that the company, with 
great foresight, has laid out the scheme so that, 
with very little extra construction, a duplicate 











































Grierson ; and Spencer . (Qdélkahain) Limited, were 
the contractors for the conveyor, which was designed 
by the company’s electrical engineer, Mr. Roger 
T. Smith. The electrical equipment for the conveyor 
was supplied by Laurence Scott and Co., Limited, 
of Norwich. 

The drawings which we reproduce show the plain; 
in duplicate as it will be when finally completed. 

Our thanks are due to the electrical and the engi. 
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SILOS, HOPPERS AND TIPPING TABLES IN DUPLICATE PLANT 


according to the state of the tide. It can deal with 
as much as 240 tons an hour, as against 200 to 300 
tons a day of the plant at the other jetties. This 
improved rate of loading, by reducing delay and de- 
murrage, has gone far to induce contractors to employ 
larger vessels, which very often have now a carrying 
capacity of between 8000 and 9000 tons. 

The development of the clay industry continued 
apace, and immediately prior to the war the Great 
Western Railway Company determined to put down a 
really efficient and adequate plant. No. 4 jetty plant 
had proved so successful that it was decided to install 
a further plant of a similar kind. The old jetties 
being out of date, it was arranged to build an entirely 
new one. The site selected for it is near Carne Point, 
where, owing to the bend in the river, with the stream 
on the railway side, a deep-water berth is afforded. 
From our plan it will be seen that the jetty is 
built at a sharp angle from the shore. It is 500ft. 
long and has a straight frontage of 300ft., enabling 
very large vessels to lie alongside its full length, being 
moored fore and aft quite secure against the strong 
eurrent which runs at this point. By this method 
the use of dolphins has been avoided. 

The jetty is 50ft. in width and has a filling of brick 
arches and concrete, supported on twenty-three steel 
cylinders, 6ft. diameter, sunk to the rock and after- 
wards filled with concrete. In one instance, it was 
necessary to go down 85ft. below high water before 
rock was reached. Timber fender piles are ‘fitted 
to the sea face of the jetty. 

In order to operate the new plant, the conveyor 
of which has a maximum capacity of about 260 tons 
per hour, it was found necessary to enlarge the exist- 
ing generating station, which is now fitted up with 
modern plant. 

We can now proceed with a short description of 
the methad of handling the cargoes of clay. A 
train of clay has come down from Par and has run 
into the siding and as close as possible to a tipping 
table. A wagon is unhooked and a wire rope, working 
round @ capstan, is attached to it, and it is then pulled 
on to atipping table. This tipping table and the silo it 
commands have been made of ample proportions to” 
accommodate 20-ton wagons, which, many of our 
readers will remember,'it is the earnest endeavour of 
Sit Felix Pole, the general manager of the Great 
Western Railway, to introduce as a standard. 

Once’ on the table a jaw comes-up and grips the 
axle of the wagon ready fer tipping. The table 
will tip eithey way, and tips toa sufficient angle 
to ensure the whole of the load being discharged 
Without any man-handling, The clay is now in 








plant can be put into operation when the increase in 
trade warrants it. 

The clay is now ready to pass on to an endless 
belt, which travels at about 130ft. per -minute, 
and raises it to a height of 35ft. above jetty level. 
After seeing several wagons tipped into the hopper, 
we went down into the silo and watched the clay 
being conveyed on the belt to the top of the tower, 
whence, by means of a transverse belt, it was de- 
livered into the shoot. We walked up the covered 
conveyor tunnel, and on arrival at the top were just 
in time to see the attendants move the shoot from 
one hold to another. The transverse belt moved 
the clay on to an adjustable belt, which works in 
conjunction with a movable portal tower, and thence 
into a shoot, which takes it right into the hold 
of the ship. The shoot being hinged, its height 
and angle can be easily adjusted according to the 
varying positions of the hatchways in conjunction 
with the rise and fall of the tides. The end of this 
shoot, which goes right into the hold, is fitted with 
& trimming nose, which is arranged to revolve com- 
pletely, thereby depositing the clay over a wide 
erea and eliminating trimming by hand. This mov- 
able tower traverses the greater part of the jetty 
frontage and thereby serves different hatchways 
in rotation, enabling continuous loading without 
movement of the vessels lying alongside, much time 
being saved thereby in clearing the vessels. 

Perhaps our readers will wonder why a 3-ton 
portal electric travelling crane has been installed 
on the jetty. The reason is that a great quantity 
of clay is made ready for shipment in casks and bags 
which cannot be put on the conveyors, but which 
can be loaded whilst shipment of clay in bulk is in 
progress. Then, again, ball clay has to be loaded 
into skips, as owing to its stickiness it cannot be 
put on the conveyor belt. 

Owing to the jetties being commandeered by the 
Admiralty for war purposes, it was not until a recent 
date that the company was able to put this new 
plant into full working order, and up to the time of 
writing we believe that at least a quarter of a million 
has been expended \ on & scheme which has by no méans 
yet reached its limits, as we feel sure, from our own 
observations, there is every likelihood of further 
increase in the export of china clay. 

The jetty is known as No. 8, and was officially 
opened by Lord Mildmay, one of the directors of 
the Great Western Railway, on September 27th 
last. It was constructed by the Cleveland, Bridge 
and Engineering Company, of Darlington, to designs 
by the railway company’s.chief engineer, Mr. W. W. 





neering departments of the Great Western Railway, 
and to the Editor of the Great Western Railway 
Magazine for drawings, photographs and blocks 
supplied. 








Dunswart Iron and Steel Works on 
the Witwatersrand. 


Next to the Union Steel Corporation’s works at Vereen - 
iging, described in*our issue of February 8th last, 
the most important iron and steel enterprise in South 
Africa is undoubtedly the Dunswart Lron and Steel Works 
on the Witwatersrand, Transvaal. This concern is, in 
fact, the only serious competitor with the Union Steel 
Corporation. It has already carried out several exten 
sions, and has met with a very encouraging measure of 
support on the part of the public departments, the mines, 
and other users of steel and steel products in this country. 
The firm has recently completed arrangements whereby 
it will have at its back the resources—financial and 
technical—of one of the best-known British firms of 
steel makers and structural engineers—Head, Wrightson 
and Co., Limited—and at present considerable additions 
and extensions are being carried out, which will increase 
the capacity of the works by at least 50 per cent. 

The Dunswart works, which were initiated by private 
enterprise and capital on the Rand about a dozen years 
ago, and, encouraged by war conditions—when the mines 
and railways, deprived of other sources of supply, were 
largely dependent upon them—have in the short period 
grown into a prosperous concern. The works already cover 
some 30 acres at Dunswart, situated alongside the main 
line of railway and the Main Reef road. A labour force 
of 85 white men and some 350 natives is employed, and 
though many of the skilled workmen have had to be 
brought from oversea, a large and steadily growing pro- 
portion is now drawn from the youth of the country 
who have served their apprenticeship at the works. 
The works management is in the hands of Mr. J. A. 
Deakin, an experienced ironworks manager from the 
north of England. 

The works have hitherto largely concentrated on the 
manufacture of crown bars and Dunswart best Yorkshire 
iron, a mild steel for reinforcing bars, and a high carbon 
steel for the multifarious purposes for which this par- 
ticular variety is in increasing demand. Excellent steel 
cagtings have also been turned out in limited quantities. 

The existing equipment of the works includes 12ir. 
and 8in. three-high steam-driven rolling mills, and an 
18in. three-high, electrically-driven rolling mill for cogging 
steel ingots. These mills-are supplemented by the necer- 
sary hot saws, shears, roll turning lathes, &c., and a 
5-ton* steam hamiier. In the blacksmiths’ shop 
recently enlarged and refitted, is a 1200 Ib. steam hammer, 
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and the machine shops are fully equipped with the latest 
machine tools. 

An outstanding feature is a 7-ton Heroult. electric 
furnace, Which is the largest in South Africa, and is capable 
of producing about 30 tons of steel per day from scrap. 

The equipment also comprises two mill furnaces each 
forthe 12in. and 8in. mills ; one mill furnace for the 18in. 
cogging mill and one furnace for puddling iron—the 
only one in the country—one for bushelling, and three 
ball furnaces. A very important adjunct of the works 
is the laboratory, in which every cast of steel from the 
furnace 1s analysed and a proper record kept for reference. 

The extensions now being carried out—some of the 
additional plant having already arrived at the works 
will greatly increase the efficiency and capacity of the 
foundry It includes an additional 10-ton overhead 
travelling electrically-driven crane, of the three-motor 
type. which will supplement the existing 20-ton crane ; 
other small jib cranes for foundry service are also being 
installed. A modern sand-blast plant, supplied by the 
Tilghman Company, is being put in, and a pyrometer- 
controlled annealing furnace will be another addition : 
the fettling plant is also being extended. 

It is further proposed to duplicate the existing electric 
furnace, and when these additions are completed, the 
Dunswart foundry should compare favourably with any 
of its kind elsewhere. P 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 


correspondents.) 


THE PARSONS’ LINE. 
While regarding the Parsons’ line as distinctly useful 
and convinced that the principle underlying it is capable of 
application to many plants other than power stations, I feel 
that the recent comparisons betwoen Dalmarnock and Lakeside, 
and especially the statement in your Editorial of yesterday, 
“that the line is always straight, and no one has ever suggested 
that it should be curved,” call for comment. 

The Dalmarnock results have been published at various 
periods and in various forms. In your issue of February 8th, 
1924, there were two charts, of which Fig. 1, givitiz the coal 
consiumption per shift plotted against the output per shift, shows 
that the points are in four groups—day, afternoon and night 
shifts and week ends—with all the points for the night shift 
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WATER CONSUMPTION, ONE MONTH 


the Parsons’ Line and practically all those for the after- 


afternoon and night shifts at Dalmarnock, but presume it 
is partly due to one shift having too little coal booked against 
it and the other having too much, through variations in the 
thickness of the fires. It would be interesting to know what 
allowance is mado for this and other factors, such as banking 
boilers and bringing them into service again, in judging the 
relative efficiencies on these two shifts. 

Did space permit a ber of p ities could be pointed 
out in the charts published for other stations, but brief reference 
will only b> made to that for Blackburn East power station— 
see Engineering, October 26th, 1923. The portion of this 





chart corresponding to (3) above approximates to a straight 


line, but in this ease it lies above and has a less slope than the 

Parsons’ Line given, instead of being below with a greater 

slope as for Dalmarnock. Further, the points plotted for 

the maximum outputs suggest that if the output is increased 

a new Parsons’ Line will be required, or the one already drawn 

will have to bend distinctly upwards. 
Sheffield, February 16th. 


Jas. CUNNINGHAM. 


Sir,-—-The controversy over pulverised coal firing and mecha- 
nical stoker firing has been followed by engineers with the 
greatest intersst, more so perhaps in view of the forthcoming 
World Power Conference at the British Empire Exhibition. 
Corroboration of American power results with the new method 
of boiler firing will doubtless then be forthcoming. 

In the meantime may I refer to your article of the 15th inst. 
and suggest a possible explanation of the anomaly of water 
evaporation with no fuel, as evidenced by the suggested Lake- 
side Parsons’ Line. You point out that *‘ banked fires ” repre- 
sent a constant factor of loss of fuel with mechanical stokers. 
Would the Parsons’ Line be straight at light load for oil or gas 
firing. I think not. There would be en entire elimination 
of * banked fire’ loss and a gradual reduction of excessive 
fuel consumption at light loads. 

The same surely applies to pulverised coal firing, so that 
one would expect the Parsons’ Line to be straight in every 
case above, say, 25 per cent. of full load. Below this point the 
gradual curtailment of fuel now essential to effectively cover 
the grate area of a mechanical stoker—in order to prevent 
grossly inefficient combustion—would in the case of pulverised 
fuel firing cause the resultant Parsons’ Line to become curved. 
The latter would thus cut tha fuel consun ption line at or above 
the zero point. Leonarp Harvey. 

London, February 18th. 


FOREIGN-BUILT LOCOMOTIVES. 

Sim,—It is to be hoped that serious notice will be taken 
of your well-timed leader of February 15th on the above im- 
portant matter, resulting in closer collaboration between our 
traditional locomotive builders and 
locomotive superintendents, the latter 
being the sole judges of the necessities 
of the situation. 
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enjoys proper authority for his deci- 
sions, such indents can be calculated 
for, certainly, two years, and in all 
probability five years, before immediate 
fulfilment ; that he is not in service 
to experiment with the vagaries, 
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political or otherwise, of irresponsible 
persons, but to ensure reliability of 
traffic from the moment that new 
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engines are placed on rail seems to 
have been lost sight of. 

The practice which has been growing 
for years of virtually subordinating 
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locomotive authority to storekeeping, 
other branches of railway affairs, and 
even to outsiders, is the main cause 
of such an occurrence as 
under discussion in Parliament. 
Foreign builders have learnt, and 
are learning, much from British 
specifications, and the thorough de- 
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tailed supervision necessary, therefore, 
through the shops, thereby in time 
being enabled to turn out “ fairly satis- 
factory work.” 

But “fairly satisfactory work 
not enough for the responsible man, 
| who naturally looks askance at a repe- 
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tition of engines that may have to be 
overhauled after a few trips, nor does 
he welcome the department (for the 
efficiency of which he alope is answer- 
able) being forcibly used as an academy 
for experimental purposes. 

It was once my duty to report on 
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excep. as regards the conditions of loading, which gives the 
following possible combinations :— 

(1) No light week-end loading. No one trying to draw a 
line through the points left on the chart would suggest that 
& straight line most closely agreed with them. Instead of this | 
the line would run nearly horizontal at first and then bend up | 
ito a line somewhat steeper than the Parsons’ Line given. 
Incidentally the line as drawn would indicate a no-load con- 
sunption of about 180,000 Ib. of coal per shift instead of 20,000 
!b. as given by the Parsons’ Line. 

2) No points corresponding to the night shifts, but retaining 
those corresponding to the week-end conditions. Again, 
the average line is no longer straight, although the curvature 
'snotso great. This curve gives a no-load consumption of about 
50,000 lb. of coal per shift. 

(3) No points corresponding to the night shifts nor to the 
week ends. The remaining points are in corresponding pgsi- 
ions im the chart to those for Lakeside, and the average line is 
probably best drawn as straight. Extension of this line below 
the loads for which values ere available, as was done by Mr. 
Napier for Lakeside, gives a result very similar to that shown 
by him—an output of 10,000 kilowatt-hours per shift with no 
coal consumption ! 

| have not noticed any published explanation of the difference 
the outputs obtained for the same coal consumption on 
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certain continentally-built engines that 
were ordered for a British-owned and 
run railway without reference to its 
locomotive superintendent, with regard 
to similar questions in Parliament ; 
thess engines had to have the whole 
of the motion overhauled before they were considered to be 
reliable in traffic. 

Why we should continue to be forced to instruct forcign 
manufacturers who have learnt the essential details of locomo- 
tive working from Great Britain is a source of wonder to loco- 
motive engineers ; it would be interesting to learn if the cost 
of the rigid supervision and experiment necessarily accom- 
panying such orders placed elsewhere than with tha best British 
builders is included in the price. 

May your welcome and most moderately expressed opinions, 
meet, Sir, with the sympathy and action they deserve. 

February 15th. Srraicut- Linx. 


Swam Sc 


ENGINEERING IN WHITEHALL. 


Sim,—-The Civil Servicd was in former years almost entirely 
composed of clerks. Of later years, with the progress of science, 
it became necessary to enlist the services of engineers to assist 
in the running of departments connected with industrial develop- 
ment. It is apparent that the advent of technically trained 
men is not viewed with either favour or joy, and the ambitious 
must not expect to share any of the “ plums ” which may be 
had, but leave them to be gathered by the clerical gentlemen of 


Where a locomotive superintendent | 


might say hostility, conditions of employment are very bad 
indeed in many cases. 

Some of the positions require technical and practical know- 
ledge of a high order, making it necessary for an experienced and 
fully qualified man to fill the position. It is only in very rare 
and exceptional instances that such a man receives adequate 
financial recompense for his outside experience, from which the 
service is to benefit. 

Generally speaking, precious little appreciation or encourage- 
ment is given the technical man to produce his best, and though 
professional pride in his work may be of the greatest possible 
value, seldora does he get a chance of showing it. 

Any engineers who may be contemplating a career in Govern- 
ment offices are strongly advised to make searching inquiries 
before taking up an appointment, for they will most assuredly 
find that verbal promises held out to them will most likely not 
be fulfilled. There are many instances where bitter disappoint- 
ment has been the unfortunate experience of those who relied 
upon the allurements held out, and in an honest endeavour to 
improve their position, have met with a frigid indifference, 
coupled with the refusal of a “ square deal.” 

It is generally accepted that heads of big business firms cast 
@ stigma of incompetence on those associated with Government 
offices, which is no doubt true to a certain extent ; but there are 
individual cases where this stigma is unjust, and by no means 
deserved. The “ live " man has no time for hide-bound Govern- 
ment procedure, and should not be penalised in application to 
get back again to a healthy business firm, where competition 
provides scope for progress, simply because he has spent a 
short time in a Government oftice-—-probably to his regret. 

February 19th. Rep Tare. 


LEONARDO AND MIRROR WRITING. 


Six,—l was much interested in the article on Leonardo da 
Vinci, which appeared in the issue of Tux Exarneer for Decem- 
ber 14th, 1923. I notice that the explanations of his right 
to left-handed “ mirrored "’ writing do not include the possibility 
that he was unable to wield a pen with his right hand. It is 
a@ natural inclination when using the left hand for writing to 
make the letters the reverse way from right to left, thus pro 
ducing the same results as Leonardo da Vinci. 

A friend of mine during a temporary disablement of the 
right hand wrote with comparative ease in this manner, his 
letter being read by the aid of a mirror. To test the simplicity 
of this it is only necessary to allow the left hand unconsciously 
to follow the motions of the right. Half an hour's practice 
will result in a legible “‘ mirrored” writing. On the other 
hand, much arduous practice is required to proauce the usual 
script with the left hand. 


Chatham, February 15th. H. Buxackiey. 
PNEUMATIC TOOLS. 
Sre,—The writer is keenly interested in the paper by R. W. 


Wilson, of Newcastle, on “ Repair and Upkeep of Pneumatic 
Tools,” reprinted in your issue of February 15th. 
Reference to the giving details of 


table working costs 


| shows that the cost of one machine for twelve months is com- 


puted by dividing the “total cost,”’ as per column 7, by the 
“number repaired,” as per column 4. This is inaccurate and 
misleading, as the correct figure is arrived at by dividing the 
“ total cost *’ for twelve months by the “ number of machines,” 
as per column 1. This shows a very considerable difference, 
which we believe should be brought to the attention of your 
readers, Take the first item—seventy-nine machines at a total 
cost of £659 for twelve months. Mr. Wilson's figure shows 
£2 13s. 7d. being the cost of one machine for twelve months, 
but the figure should really be approximately £8 6s. 
INDEPENDENT Pneumatic Toor Co., 
Gorpon H. McCrer, Manager. 
London, 8.W. 1, February 20th. 








INSTITUTION OF MECHANICAL ENGINEERS. 


Tue North-Western Branch of the ‘* Mechanicals ” 
held two meetings last week on consecutive nights, the 
first being in Liverpool in conjunction with the Liverpool 
Engineering Society, when Mr. W. J. Kearton, M. Eng., 
opened a discussion on “The Possibilities of Mercury 
as a Working Substance for Binary Fluid Turbines.” 
Professor Watkinson presided. Mr. Kearton’s paper dealt 
with the thermal efficiency of steam turbines ; influence 
of steam pressure on thermal efficiency; the binary- 
fluid turbine ; infiuence of physical properties on thermal 
efficiency ; the mercury-vepour-steam turbine ; properties 
of mercury and its vapour; the flow of mercury-vapour 
through nozzles; adiabatic flow of steam and mercury- 
vapour compared ; theoretical thermal efficiency of the 
binary-fluid turbine with mercury-vapour and steem as the 
working substances, and the choice of steam pressure in 
binary-fluid turbine plant. 

At the close of the discussion the members of the In- 
stitution of Mechanical Engiheers present held a meeting, 
over which Mr. Daniel Adamson presided, when the de- 
sirability of holding further meetings in Liverpool was 
debated. After some discussion it was ultimately decided 
that meetings should be held during the next session, 
similar to the two held in Liverpool during the present 
session. The meeting of the branch held at the Engineers’ 
Club, Manchester, on Thursday, 14th inst., was called 
to hear a paper on “Iron Foundry Practice,” by Mr. 
J. E. Hurst, who has specialised in centrifugal casting. 
Unfortunately, neither the author nor the paper wes 
forthcoming owing to Mr. Hurst's illness, and at the 
last moment Mr. Makinson “stepped into the breach "’ 
with a paper on ** ‘The History of Iron Foundry Practice. 2 
Mr. Makinson dealt. with his subject in a very interesting 
manner, and, as is not infrequently the case under such 
conditions, the impromptu discussion which followed 
was taken part in by a large number of speakers. The 
chief topic was the necessity for improving foundry con- 
ditions in order to induce youths of a higher education 
to take up this branch of engineering. 











inflated titles. In consequence of this feeling of prejudice, T 
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London & North-Eastern Railway. 


LEEDS TO KING'S CROSS: NON-STOP. 


Tue London and North-Eastern Railway has 
several Pullman, Limited, trains running over its 
system, and recently we had an opportunity of timing 
one of them, the 11.50 a.m. train from Leeds to King’s 
Cross, non-stop. The time allowed for the journey is 
3 h. 25 min. for the 185} miles, equivalent to an 
average speed of 54.3 miles per hour. Our locomo- 
tive on this occasion was No. 1427 “ Atlantic ” type, 
built at Doncaster in 1907, and Driver W. Young, 
of King’s Cross, was in charge of her. 

The train was composed, in order, of a brake van, 
Pullman cars numbers 56 and 53, then first-class 
Pullmans Iolanthe, Rosemary, followed by Pullmans 
52 and 51, and finally another brake van. The six 
Pullmans weigh 42} tons each and run on 12 wheels. 
In all, forty-four axles, the weight being approxi- 
mately 310 tons. There was not a large number of 
passengers aboard. The weather was fine, but at 
times we had a broadside wind, which was very 
strong and noticeable at milepost 126 from King’s 
Distances are taken as from King’s Cross and 
not from Leeds. 

On the stroke of 11.50 a.m. we got the “ right 
The climb from the start was taken very 
and 7 min. were required for the first 2) 
Wakefield, 10 


Cross. 


away.” 
steadily, 
miles, average speed 21.43 m.p.h. 


miles, took 19 min., or an average of 31.58 
m.p.h. for the 10 miles. Leaving Wakefield 
behind, we had a= service slack at West 


Riding Junction, but quickly accelerating, the 173} 
milepost was passed at 56.25 m.p.h., and on reaching 
the 169 post, we were doing a steady 60. 


at a high rate to the 157th milepost. 


through Doncaster. Then we increased our speed, 
and for the next 5 miles ran steadily at 56.25 m.p.h., 
reaching 60 m.p.h. at post 149, and 64.28 at milepost 
148. At the water troughs we reduced speed, and 
passed post 146} at 58 m.p.h. Retford was reached 
at 12.47.30. We had taken 57} min. for the 47} 
miles, an average of 49.3 m.p.h., which included at 
least a couple of minutes on the service slacks, 

Our running from Retford was uneventful until we 
reached the 126th milepost, where we encountered a 
very strong side wind, the effect of which could be 
distinctly felt. From mileposts 120 to 115 we made 
exactly 60 m.p.h., but dropped to 45 m.p.h. at mile- 
post 114}, increasing again to 60 m.p.h. at post 114, 
and rising to 64.28 m.p.h. at milepost 112. At mile- 
post 107 we had just done 62.75 miles in an hour, 


i.e., from milepost 169}, passed at 12.17, to post 107, | 
Here we dropped down to 15 | 


passed at 1.17.30. 
m.p.h., to pass Grantham, our quarter miles 106}, 
106}, 106}, 106, reading 15, 10, 10 ,15 m.p.h. respec- 
tively. Even with this slow mile we had only taken 
51 min. for the 50} miles from Doncaster to 
Grantham, an average of 59.6 m.p.h. From 
Grantham North Box to Grantham South Box 
we took 1 min., and for the climb to Stoke Box, 1 in 
200, 8 min. 30 sec. were required for the 5} miles. Then 


From post | 
168} to 168 we reached 64.28 m.p.h., and continued | 
At 12.28 we ex- } 
perienced a signal check, which kept us linked up | 


| Knebworth, 25 miles from King’s Cross, was passed 
jat 2.45 p.m., thus leaving us 30 min. to finish our 
| journey. At post 24 the speed was 45 m.p.h.; at 
| Welwyn 62, at post 21 60, at posts 20 and 19 
| 64.28 m.p.h. respectively, and at Hatfield 45 m.p.h. 
| Potters Bar was reached at 2.58.30, and from there 
we ran to Hornsey at 68 m.p.h., through New Barnet, 
and at 70 and 75 through New Southgate and Wood 
Green. Hornsey was passed at 50 m.p.h., and at 
Finsbury Park the brakes were applied rapidly, and 
} we glided into King’s Cross at 3.13 p.m.—2 min. 
in front of our schedule time. We had run from 
Wakefield at an average speed of 57.3 m.p.h. for 
the 175} miles. 











The New Floating Dry Dock for 
Southampton. 


In the issue of THe ENGINEER of October 20th, 
1922, we described the new 60,000-ton floating 
dock for Southampton, and by the courtesy of Sir 
Herbert Walker, K.C.B., the general manager of 
the Southern Railway, and of Messrs. Clark and 
Standfield, Westminster, the designers of the dock, 
drawings both of the dock itself and of its site, in 
relation to the existing docks at Southampton, 
were reproduced. A further stage in the progress 
of the work was reached early in the present month, 
when the last two sections, Nos. 2 and 7, were launched 


December Ist, 1922. This second section wa, 
completed and launched on March 29th, 1923 
only seven days after the first section, No. 4, a fact 
which testified to the very rapid rate of construction. 
Unfortunately, that rate of progress could not be 
maintained owing to the boilermakers’ dispute 
which lasted from April 30th until November 26th 
of 1923. Immediately, however, the boilermakers 
resumed work, erection was continued, and at one 
period over 3000 tons of material were built 
three weeks. The last two of the seven sections 
Nos. 2 and 7, were completed this month, on the 
6th and 7th inst. respectively, and it is expected that 
the various parts will be bolted together and tho 
dock finished ready for towing to Southampton 
about the beginning of April. If all goes well, tho 
end of April should see the dock ready for use. 
Although particulars and leading dimensions of 
the dock have already been published in our previous 
article, a brief summary of them may usefully by 
given hore for reference purposes : — : 


in 


Overall length of dock, 


including end plat 

forms ‘ ° : . b6Ofe 
Overall width 170ft 
Clear width . 130ft. 8 
Overall height TOF 
Height of wall . Soft. 
Depth of pontoon 20ft 
Heurht of keel bloeks , 4ft. Gir 
Draught over keel block. Nit 
Total weight 18,000 
Lifting power 60,000 | 


The floating dock is of the double-sided if 








FIG. 1--SECTION NO. 6 


started the best part of the run. Speed quickly | from the Armstrong and Walker yards of the builders, 


rising, the quarter-mile from Bowden Box was covered 
at 69.23 m.p.h., Corby was passed at 75 m.p.h., 
and the mile from 97 to 96 post was covered in 50 sec., 
or at 72 m.p.h. 

The following mileposts were passed at great speed : 


Milepost. Miles per hour. 
95. : ‘ a ee ion 5 Reems 
o4 . oe . . = 80 
93 (11 sec.) ; , : 81.81 
923 . : 84 
91. 83 
90 . 8&4 
x9 -. 85 
88} 85.5 


Sir W. G. Armstrong, Whitworth and Co., Limited. 
= to-day’s Supplement and in the illustrations 

Figs. 1 and 2—accompanying this article, photo- 
| graphs showing the progress of work and launching 
of individual sections are reproduced, and from them 
}some idea of the magnitude of the undertaking 
may be gained. The total weight of the completed 
| structure, including plates, rivets, and machinery, 
|together with timber and hull equipment, will be 


| 
| 








READY FOR LAUNCHING 


docking pattern, known as the “ sectional box type,” 
and is being made in seven’ sections, with 
platforms 5lft. 9in. long at either end. When 
the dock is submerged sufficiently to give a draught 
of 38ft. over the keel blocks the freeboard of the 
side walls will be 6ft. 6in. The design of the stru: 
ture, which was described in our previous article, 
is such that the length of the dock may be increase! 
at any time by the addition of a further section, 
and each section is built so that it can be uncoupled, 





| 


Our average speed from mileposts 97 to 89 was | 


81.875 m.p.h., and our highest speed on the journey 
was 85.5 m.p.h., through Essendine. Speed still 
continued high, and we were doing 70 m.p.h. at 
post 82, went through Helpston at 75 m.p.h., and at 
milepost 81 attained 80 m.p.h. 

Peterborough was taken quietly ; but for all that, 
21 min. for the 23} miles stood to our credit, an 
average of 67.1 m.p.h., with a maximum speed of 
$5.5 m.p-h. at Essendine. Through Peterborough and 


for the next 4 miles we never exceeded 40 m.p.h., | 


but mileposts 71 to 70 were passed in 57 sec., at an 
average speed of 63.15 m.p.h., and we steadily in- 
creased our speed until at post 68 we had reached 
75 m.p.h. From posts 67 to 64 timing was out of the 
question, as a long line of wagons obscured the posts. 
Our next checked speed was 56.25 m.p.h. at post 
63}, and on to Abbotts Ripton we kept to 45.5 m.p.h. 
minimum on 1 in 200 up. Posts 63, 62, 61 and 60 
were passed at speeds of 45, 48, 69.23 and 64.28 
m.p.h. respectively. Huntingdon was passed at 
65 m.p.h., and the 58th post at 64 m.p.h. At Offord, 
55}, we were making 68 m.p.h., and mileposts 55, 
54, 53, 51} (St. Neots), and 50 were passed at 62, 
63, 64, 63 and 63.5 m.p-h. respectively. At Tempsford 
we were doing 71 m.p.h., and the next 5 miles were 
covered at 68, 70, 71 (Sandy), 69, 69 m.p.h. Biggles- 

> we passed at 2.29 p.m. at 68 m.p.h., and the 

9 miles were covered jn 7} min., an average of 





-p-h, 





FIG. 2--END 


about 18,800 tons. In all, some 3} million rivets 
have up to now been closed and over 7} million 
holes have been punched or drilled. 

The first plates to be laid down were those of 
No. 4 section——-one of the seven sections of the 
dock—which were placed in position on November 
15th, 1922. This section was launched on March 22nd 
of the following year. The next section to follow 
was No. 3, the first plates of which were laid on 








SECTION AFTER LAUNCHING 


turned round and self-docked on to the main struc- 
ture. 

Considerable interest centres in the electrically 
driven pumps and their automatic controls. There 
are to be fourteen pumps of the centrifugal typ: 
They are being supplied by Worthington Simpson. 
Limited, and will have vertical spindles, each being 
driven by its own separate motor. In order tv 
comply with the conditions specified, a ship ©! 
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— 
52,500 tons and 32ft. 9in. mean draught must be 
raised in four hours, and that means that about 
20,000 tons of water must be pumped out in that 
time. The pumps are so arranged that there is 
ene on each side of every section. On the two 
outer sections, purmps of somewhat stnaller capacity 
than those for the inner sections are to be employed. 


The ten pumps for the inner sections will have 
Igin. delivery branches and each will be driven 
by a motor of 113 brake horse-power. The four 


pumps for the end sections will have l5in. branches, 
and each will be driven by a motor of 85 brake horse- 
power. In all a total of 1250 kilowatts of electrical 
power will be required for the pumping plant. The 
electrical energy will be supplied through cables 
connected to the Southern Railway’s own generat- 
ing plant on shore. A pressure of 480 volts on a 
three-wire system direct-current will be used for 
the power supply and a separate 240-volt system 
for lighting All the have 
manufactured Crompton and Co., Limited, 
Chelmsford, a which allied with 


heen 
of 
Sir 


circuits. 
by 
company 


motors 


is 


w. G. Armstrong, Whitworth and Co., Limited. 
In addition to the pumps aforementioned, three 
motor-driven air ejectors will be fitted on each 
wall of the dock. These ejectors are intended to 


overcome the tendency of the pumps to draw air, 
which may take place, particularly towards the end 
of the operation of lifting a vessel. 

Water will be admitted into the dock by special 
inlet pipes connected by branches to the main drain. 





be cast steel wedge blocks, with a further timber 
block on the top of them. The bilges of the ship to be 
lifted are supported by bilge blocks of two types, 
namely, single and double web. These are constructed 
with steel bases with timber blocks, which may be 
adjusted to suit the bilges of the vessel by the addition 
of capping pieces made of soft wood. 

On each side of the dock there are to be four elec- 
trically driven side shores. Each shore will be 63ft. 
in length, and the pairs opposite each other will be 
geared together and driven by a single motor, so 
that both shores will advance together and auto- 
matically centre the ship. Two speeds, fast and slow, 
will be provided, so that when they are advanced 
towards the centre of the dock the movement may be 
controlled within very fine limits. There will be a 
centring device, which will indicate that the veasel 
is in the proper position before lifting operations are 
begun. The mechanical side shores we have referred 
to have been manufactured by Clarke, Chapman and 
Co., Limited, of Gateshead-on-Tyne. At either end 
of the top deck of each wall there are to be fitted 
3-ton electric warping capstans for the purpose of 
winding up any loose hauling chains which otherwise 
would be about the deck. It need hardly be said that 
such capstans are not to be used for any actual haulage 
work. The two capstans, however, are to be em- 
ployed to open and close a pair of flying gangways, 
which will one dock wall with the other. 
Further access will be given to various parts of the 
interior and the exterior of the dock by means of 


connect 








FIG. 3 - SOUTHAMPTON 


The pipes will be furnished with screw-down valves 
worked by hand from the top deck. Flap valves 
are to be fitted, and these, together with the direct- 
lift compartment valves, will be operated from the 
valve control house by means of the Westinghouse 
electro-pneumatic control system. The air for work- 
ing this system will be furnished by two small elec- 
tically-driven air compressors complete with receivers, 
one of which is to be fixed on each wall. We show 
in Fig. 3 part of the control panel. On the table 
itself will be seen the electro-;meumatic valve con- 
trols, and the push-button starters for the pump 
motors, together with ammeters and indicators 
showing which pumps arein operation. On the lowest 
panel is the shunt regulating gear, while above the 
control panel is placed a series of water-level indi- 
cators, which show the actual depth of water in 
each of the compartments. These indicators, in- 
cluding the apparatus in the tanks, were supplied 
by R. B. Chariton and Co., of Newcastle-on- 
r'yne. The valve control house is connected to 
the motor houses by a complete system of telephones. 

In view of the great weight of the ships which will 
be lifted in this dock, special consideration has been 
given to the design of the keel blocks and supports. 
In graving dock work cast iron wedge blocks are 
more generally used for supporting the ship, while 
timber supports have been employed with success 
in earlier floating dry docks work. In the present 
instance @ new departure has been made, and a con- 
tinuous timber base placed on the centre line and 
running from end to end of the dock is provided. On 
the top of this base, and attached to it, there are to 











DOCK- VALVE TABLE 


accommodation and companion ladders, while all 
the usual floating dock fittings, such as bollards, 
fairleads and ring bolts will be provided. 

Careful provision has been made for the carrying 
out of work on a ship in the dock, and two rows of 
air mains run the whole length of each wall. Air 
cocks are fitted at frequent intervals for attaching 
air hoses for pneumatic tools. The lighting of the 
dock will be so arranged that it will be possible to 
concentrate intense light at any point required, in 
addition to the general service lighting. Other 
services will include fresh water supply and fire and 
wash-down water. The pumps for the latter services 
will be driven by independent motors, and have been 
designed to discharge 300 gallons per minute at a 
height of 200ft. above the pontoon deck. For pre- 
servative purposes, the central compartments have 
been coated with Humidine, while the remainder of 
the interior and those exterior parts of the dock 
which are usually covered with a bituminous com- 
pound are to be finished with a bitumastic solution 
and enamel supplied by Wailes, Dove and Co., 
Limited, of Newcastle-on-Tyne. 

The exact manner in which the completed dock will 
be towed from the Tyne to Southampton has not, 
we understand, been as yet definitely decided. 
When at its destination the dock will be attached on 
the shore side to four mooring booms of lattice con- 
struction. Each boom will be 110ft. between the 
centres of attachments, and cast steel universal 
joints will be fitted at each end. The reinforced con- 
crete dolphins to which the booms will be attached 


M. inst. C.E., the docks engineer of the Southern 
Railway at Southampton, Mr. Wentworth-Shields 
has also had charge of preparation of the site for the 
reception of the dock, and the necessary dredging 
work which has had to be carried out to obtain the 
desired depth of water. This work has, we under- 
stand, now been successfully completed, and it is 
hoped that the dock will be ready for service before 
the heavy work of the Atlantic season begins. 





Benson Super High-pressure 
Generator. 


Tue following report on the progress of the Benson 
steam generator at Rugby has been sent to us by Mr. 
W. A. Johnston, chief engineer to the Benson Engineering 
Company :-— 

“You will no doubt be interested to learn that during 
the past week-end, the engineering staff of this company 
under my direction and in the presence of a resentative 
of the English Electric Company, Limited, Willans Works, 
Rugby, carried out preliminary heat tests on the super 
high-pressure Benson generator, which was fully described 
in Power of May 22nd end 29th last year. The principal 
features of the Benson generator—that is, the method of 
steam generation at 3200lb. per square inch, without 
ebullition, then throttling to 1500 Ib. per square inch, and 
superheating—-being now generally familiar to most 
engineers, it is not proposed to discuss the plant in detail, 
but to give some information regarding the results 
obtained. 

It was considered advisable, in the first place, to have 
a covering insurance policy and a representative of one 
of the leading insurance companies submitted the gene 
rator and pump discharge pipe to a hydraulic test pressure 
of 6400 Ib. per square inch for a period of 20 minutes. 
A special examination was made of the welds and joints, 
all being perfectly dry, and with no signs of weakness 
anywhere. The hydraulic test therefore was very satis- 
factory, and the policy has been issued at a very low rate ; 
in fact, at a rate certainly not more than that of an 
ordinary boiler rate. 

The object of the present tests being only to prove the 
theory of generating steam without ebullition and to 
demonstrate the efficiency of the plant, and also to furnish 
data for the design of larger and more commercial units, 
the steam generator only was in operation and discharged 
directly to a surface condenser against a back pressure 
valve, which maintained a pressure in the superheater 








elements of about 1500 Ib., special precautions being taken 
to exhaust to the condenser through en expanding nozzle 
and to cool partly the highly superheated vapour before 
it reached the d 

The initial pressure in the generator heating elements 
was also maintained constant by a baek pressure valve 
between the generator and superheater, so that while the 





| pressure in the generator was 3200 Ib. per square inch, the 


| actual pressure in the superheater was 1500 Ib. per square 


inch. 
The first heat test took place on Sunday, the 17th inst., 


| when the plant actually operated under its own oil burners 





have been designed by Mr. F. E. Wentworth-Shields, 





for about four hours, the object of that particular run 
being only to tune up, thoroughly dry out the brickwork 
and to make the necessary adjustments. The temperature 
of the fluid was therefore intentionally limited to shout 
500 deg. Fah., the pressure of 3200 Ib. per square inch being 
maintained at all times. 

A further heat test was carried out on Monday, the 
18th inst., with the steam generator in commission about 
six hours, and the final results were that the pressure of 
3250 Ib. per square inch was maintained in the generator 
heating elements at a temperature of 725 deg. Fah., the 
fluid on being throttled to 1500 Ib. per square inch in the 
superheater reduced the temperature to 620 deg. Fah., and 
the superhester elements raised the temperature at 1500 Ib. 
per square inch to an average temperature of 865 deg. 
Fah. Actually at certain periods a temperature of 910 deg. 
Fah. was registered at the supsrheater outlet. 

No apparent difficulties were experienced, and while, 
of course, it was not possible to ascertain visibly the con- 
dition of the steam in the superheater, it was obviously 
highly superheated, the instruments at all times regis 
tering a steady reading, the evaporation during the test 
being over 8000 Ib. of water per hour. 

While it is not intended at the present time to publish 
very much information, an idea of the very high efficiency 
obtained may be estimated from the fact that the tem 
perature of the flue gases at the foot of the stack at no 
time exceeded 110 deg. Fah., the radiation losses being 
practically negligible, as the generator casing and the ducts 
to the stack were, by actual contact with the hand, only 
pleasantly warm. This result would appear to be one of 
the most remarkable features of the plant, and demon 
strates that the efficiency must be exceedingly high. 

I would also like to add that the high-pressure joinis 
gave no trouble whatever. They have never been adjusted 
since first being fitted into position. Regulation of the 
superheat with a constant evaporation was comparatively 
easy, and altogether the test exceeded all expectations.” 








Tae Commission engaged in the study of problems 
connected with the Swedish canal system has presented 
reports on the projects for the reconstruction of the 
Goeta Canal and the building of a new canal between 
the lakes Hjaelmaren and Vaenern, for which the name 
of Svea Canal is suggested. For the reconstruction oi 
the Goeta Canal several schemes have been submitted, 
the cost of the cheapest route, calculated according 
to pre-war prices, varying between Kr. 44,000,000 for 
a depth of 3 m., and Kr. 94,000,000 for a depth of 5m. 
The construction of the new canal between the lakes 
Hjaelmaren and Vaenern, with a depth of 3m., is cal 
culated to cost Kr. 35,000,000. All the plans submitted 
are for double canals with single gates. 
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New Junctions at the Mornington 
Crescent Tube Station. 
Tue linking up of the Hampstead with the City and 


South London Railways, from which big improvements | 


in London’s Underground will result, has just been finished, 
so far as the construction of the inter-connecting tunnels 
is concerned. Operations in connection with the track 


laying and the putting in of the necessary electrical and | fue 
| unit, comprising pressure pumps, heaters and filters, is | son (Lord Kelvin), but we could not agree with certain 


signalling apparatus are now being pushed forward. 
It is claimed that probably nothing so skilful in tube 


engineering has ever been accomplished anywhere as | . : 
| oil supply for two boiler-rooms. A hand-operated oil fuel 


in the intricate undertaking at Mornington-crescent, 
where the work of joining these two lines has been going 
on continuously night and day for nearly two years past, 
without the slightest interference with the traffic in the 
original tubes. For over half a mile there are now six 
tubes running almost side by side. Here and there one 
may be above another. A little further on, perhaps, 
thetr course changes over or under another set of tubes 


in a way almost bewildering until the object of their | 


doing so is explained. The aim of the whole scheome— 
which is illustrated diagrammatically in the accom- 
panying engraving—has been to avoid having fiat 
junctions. Indeed, in the contemplated service of 40 
trains per hour on each branch, making 160 trains per 
hour to be handled at the junctions in all directions, 
flat junctions would have been impossible. The greatest 
possible flexibility in train operation is thus afforded, 
because no train will cross the conflicting track of another. 
Altogether 17 connections between new and existing 
tunnels have been made. Not the least remarkable 
feature of the work is that the junctions have been made 
without any interruptions whatever being caused to 
the normal train service on the Hampstead line, despite 
the fact that in some instances the actual metals have 
had to be slightly diverted. 

When the City and South London Railway, which is 
now being reconstructed, is finished, trains will be run 
from either Highgate or Edgware to Charing Cross or 
be diverted vid Euston to Clapham Common and eventu- 
ally on to Morden. Another junction is to be built 


the ship had to be temporarily dismantled, so that new 
material could be placed in position. 
new plating, 200 tons of new piping, &c., has been placed 
on board. Advantage was also taken of the opportunity 
to have certain other work carried out, such as the over- 


and various tanks, &c., so as to ensure that the vessel 
|should be in a condition practically equal to new 
when her sailings are resumed. 

The boilers of the Homeric are arranged to burn oil 
fuel under forced draught, and an independent oil fuel 


provided for each boiler-room. These are cross con- 


hauling of pumps, refrigerating plant, ventilating trunks, | f 


ing employment in the States that the war might be over 


In addition to the | in a few months’ time, and that following its conclusion 


American manufactures would probably suffer a sovere 
shock. Workmen thrown out of their employment would 
| then either have to return to Britain or embark in smal} 
i “under great difficulties and in a most trying 

In a second leading article we dealt with 
| the dynamical theory of heat, founding our remarks on g 
| paper which had appeared in the North British Review, 
| and which we reprinted in our own columns. That paper 
| we surmised had been written by Professor William Thom. 


|aspects of it. We dissented from the view that heat ix 


nected so that each unit is capable of maintaining the | motion, and urged that it was in reality simply repulsive 


lighting-up pump is also provided in one boiler-room for 
use when no steam is available. 
Two oil transfer pumps, one in each section, are arranged 


| to draw the oil from any oil fuel bunker and discharge 


to the settling tanks and also to transfer the oil from 
forward to aft or vice versd, and to discharge into the oil- 
filling pipe range. The oil-fuel bunkers are filled through 
the independent pipe range already referred to, is fitted 
along the full length of the boiler rooms, which forms a 
ring main. Incoming oil is received under pressure 
from the bunkering barges through four filling stations, 
situated on “F’"’ deck, which are fitted with special 
duplex filters for cleaning the oil before it into 
the ship’s oil tanks. A large air main is provided to take 
the air from the oil tanks when filling and also any over- 
flow of oil. The overflow into a special drain tank 
placed in the double bottom, which can be pumped out 
by the transfer pump, the air being discharged through 
two uptake pipes, one forward and one aft of the main, 
placed well above the deck houses. These upcast pipes 
are fitted with a special fan for ventilating the air mains 
and oil tanks. 

All the oil-fuel bunkers are fitted with steam-heating 
coils to reduce the viscosity of the oil when working on the 
North Atlantic trade routes, and the condensate from 
these coils is collected in an observation tank placed 
in each boiler-room, from which it is discharged into the 
hotwell tanks. Two sediment pumps are provided for 


' draining the oil gutterways and the settling tanks. These 


later at Charing Cross, linking up that station with ' pumps are arranged to discharge into an oil separator | 


force. We believed that molecular motion could be caused 
by heat, but urged that such motion should not be mis. 
| taken for heat itself, which was force. It would appear 
to us to-day that our difficulties of sixty years ago were 
largely caused by too rigid an interpretation of the word 
** motion,” for there is clear evidence that we accepted it 
as meaning either velocity pure and simple, or momentum, 
and not as we should have done, as energy. 








SYDNEY HARBOUR BRIDGE. 


We learn that Mr. Bradfield, Engineer to the State of 
New South Wales, has recommended the Australian 
| Government to accept the tender of Dorman, Long and 
Co., Limited, for the construction of the North Shore 
Bridge at Sydney. The bridge was described in articles 
which appeared in Tae EncIneer of August 12th, 1904, 
and November I6th, 1908, and an extract from the speci- 
fication was given in our issue of July 15th, 1921. It 
will link the North Shore to the city side of the harbour, 
and will have a total span of 3816ft., with a central span 
of 1600ft. At high water there will be a clearance of 17 (it. 
The total width is to be 150ft., and the design prepared by 
Mr. Bradfield provides for a central roadway for vehicular 
traffic 57ft. in width, on either side of which is a double 
rail track, while two asphalted footways, each 9ft. | 1} in. 
in width, are oe one at each outer side of the bridge. 
The total estimated cost of the bridge was approximately 




















“Tne Encuncer” 


SKETCH PLAN 


Kennington and Waterloo, at which latter point there 
will be exchange with the City and South London. This 
will confer a considerable benefit on all North London 
passengers in giving direct train service to Waterloo 
and the South-West of London. 

The construction of the new tunnels at Mornington- 
crescent has, we understand, given direct employment 
to about 500 men. Some 13,000 tons of iron segments 
have been used and 80,000 tons of earth have been 
excavated. Despite the engineering difficulties, the 
work has been carried out with remarkable precision ; 


the margin of error at any time in cutting the tunnels | y 
| be one of the most modernly equipped vessels in the North | 


was never more than a }in. 

One of the new tunnels is, we are informed, to be put into 
operation at once. The north-bound line between 
Mornington-crescent and Camden Town, which has been 
used by Golder’s Green trains since the opening of the 
line in June, 1901, will be switched over to the new tunnel. 





Reconditioning the “ Homeric.” 


SATISFACTORY progress is, we learn, being made by 
Harland and Wolff, Limited, with the conversion, from 


coal to oil burning, and the general reconditioning of the | ‘ 
| products of the mills, forges and engineering establish- 


White Star 
additional 


liner Homeric. The preparation of the 


end a large proportion of the 720 tons of new material 
was made in advance, so as to be ready for erection when 
the ship arrived. By this means the stay of the ship 
in port will be considerably shortened. As 37 separate 
tanks have been constructed to carry 5050 tons of fuel 
oil, in addition to an immense amount of work in respect 
of removing, renewing, and stiffening, some idea may be 
obtained of the extensive and arduous character of the 
work involved. The wing bunkers extend for the full 
length of the four boiler-rooms, a total of 242ft., port | 
and starboard ; while the cross bunkers in Nos. 2 and 3 | 
boiler-rooms extend right across the ship. A new coffer- | 
dam deck, 25ft. long, and extending the full width of 
the vessel, has been built over the new oil tanks in the 
reserve coal bunker forward. To facilitate the work of 
discharging the old bunker material cut out of the ship, 
also the shipping of all new materials, the ship was placed 
in dry dock for 67 working days. | 

Fourteen shell plates were temporarily removed to | 
give the necessary openings, while certain structures in | 


plating required was actually commenced | 
about two months before the ship’s arrival in Belfast, | 


| so that they can maintain a steady supply of 





oF 


of patented design, the oil being recovered whilst the 
separated water passes overboard. With the introduc- 


| tion of oil fuel burning the steaming performance of the 


boilers will be entirely in the hands of the engineers 
steam end 
thus regulate the speed of the vessel. ° 

An extensive overhaul of the main engines and boilers 
has also been carried out, together with the usual Board 
of Trade periodical classification survey for passenger 
vessels ; while the woodwork, painting and upholstery 
throughout the ship has been renovated to meet owners’ 
requirements. The Homeric will, when ready for service, 


Atlantic service of the White Star Line. 





SIXTY YEARS AGO. 





In the course of a leading article in our issue of February 


19th, 1864, we gave an interesting account of the con- 


| ditions of employment then obtaining in the United States. 


Never before, it was recorded, had there been such a 


| great demand as then existed in America for iron and steel 


shipwrights, fitters and machinists. Vast 


workers, 


| numbers of the workers had gone to the war, and the war 


itself had created a greatly extended demand for the 


ments. The dearth of native workers was inducing 
Americans to seek labour from this country. While many 
were willing to emigrate, the fear was commonly expressed 
that the demand was for soldiers rather than workers, 








TUBE LINES AND JUNCTIONS AT MORNINGTON CRESCENT 


£6,000,000, and it is calculated that 35,000 tons of steel 
will be used in its construction. According to reports we 
have received, the price tendered by Dorman, Long, 
Limited, was £4,500,000, and that of Sir William Arrol 
and Co., Limited, £5,300,000. A clause in the contract 

ides that as far as possible material available or man. 
factured in Australia must be used. 





Putverisep Coau.—Mr. Jackson's paper on Pulverised Coal, 


| of which an abridgment was given in our last issue, was read 


before the Midland Branch of ths Ins:itution of Mechanical 
Engineers, and not before the Coventry Engineering Society as 
stated in a footnote. 

Founpry Trapes Exarsirion.—-The International Foundry 
Trades Exhibition will open at the Bingley Hall, Birmingham, 
on June 19th, and remain open till June 28th, 1924. The 
organisers are the Birmingham Chamber of Commerce, in 


| conjunction with the Institute of British Foundrymen and the 
British Cast Iron Research Association. 


Otp CenTrRatians.—The past students of the Engineering 
College, Imperial College of Science, South Kensington, held 
their annual dinner on Friday last, February 15th, at the 
Engineers’ Club, Coventry-street. It was a very a. 
with the President, Mr. A. C. Cookson, of the Great Western 
Railway, Engineer's ment, in the chair. He proposed 
the toast of “The Co! »” to which Professor Dalby and 
Professor Dixon lied in speeches which blended humour 
with seriousness. Mr. Pendred Proposed the Association— 
the Old Centralians—which Mr. Wilson acknowledged in 4 
speech full of witty sallies, that kept up a constant run of 
laughter. The Association now bers about 600 members, 
but it is felt that a ter number of past students should 
join, and a special effort is to be made with that object. A 
very good programme of music was interspersed amongst the 
peech Altogether a very good evening. 
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but we held the view that with the whol pect 
which our Government had commanded in America since 
“the Trent affair,”’ it would be his own fault if a British 
subject in the States, found himself conscripted for the 
army. The workers’ wages, it was stated, were in the 


| Northern States before the outbreak of the civil war, 4s. 


per day for labourers, 6s. to 7s. for ordinary skilled 
mechanics, and 8s. and even more for high-class mechanics. 
In the South and the newer Western States the rates 
were half as much again. With the outbreak of the war, 
wages increased as the currency depreciated, but always in 
a@ greater ratio. At the moment of writing, it would 
appear, 20s. worth of the Federal paper money was worth 
12s. 6d. in gold. From a reference to the subject elsewhere 
in the same issue, it seems that in some instances iron 
rollers in the States were then being paid as much as 30s. 





a day in “ greenbacks.’’ We concluded our article by 


warning those tempted to improve their position by seek- | one best way to do work 


Tue Instrrution oF AuTomMosILeE Enotnerrs.—The next 
London general meeting of the Institution of Automobile 
Engineers will be held on Tuesday, Fe 26th, at the 
Royal Society of Arta, John-street, Adelphi, W.C. 2, at 6.30 
oo when Mr. H. Kerr Thomas will read a paper on “ The 

undamentals of Cost Reduction.”” The paper deals with the 
the paramount necessity of price reduction as the only way of 
meeting foreign competition here and abroad, laying stress on 
the stabilisation of approved models with the fewest number 
of changes as the foundation upon which to build up a searching 
analysis of methods of manufacture, particularly with a view 
to eliminating unnecessary h a hanical work. The 
methods of analytical research in shop methods are fully de- 
scribed and a strong plea entered for the formation of Indus- 
trial laboratories on a co-operative basis under a Government 
subsidy on the lines of the National Physical Laboratory. 
with a view to enabling the motor industry of this country to 
cheapen its products by adopting a common standard of the 
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Railway Matters. 





Tue Tasmanian Government has lost its Railway 
Commissioner, and preparatory to any new appointment 
the Government has requested the South Australian 
Government to allow its Railway Commissioner, Mr. 
W. A. Webb, to visit Tasmania to inquire into and report 
on the railway system. 

Tae old timber trestle bridge spanning the Conns- 
water River on the Bangor branch of the Belfast and 
County Down Railway has been replaced by 4 steel 
girder bridge on concrete piles. Two new tank loco 
motives of a new type have been ordered by that company 
irom Beyer, Peacock and Co., Limited. 

[ux effect the strike had on thé railway 
receipts is shown in the announcement that for the week 
ending the 26th ult. the traffic receipts, when compared 
with the corresponding period of 1923, showed decreases 


. 


as follows :—Great Western, £340,000; Southern, 
£168,600; London, Midland and Scottish, £562,000 ; 
and London and North-Eastern, £567,000; in all, 
£1,637,600. 


['wo of the grouped companies—the London, Midland 
and Seottish and the Great Western—have announced 
their dividends for the half-year. The former pays 
{ per cent., making 7 per cent. for the year, and the 
latter 5 per cent., making 8 per cent. for the year. The 
former dividend is not up to market expectations, but 
until the conditions are more settled—among the railways 
in general and in the groups too—it would seem good 
policy to be on the cautious side. 

Tae highest railway in the Empire, which reaches 
nearly 10,000ft. at one point, was recently opened by the 
Governor of Tanganyika, Sir Horace Byatt, by riding 
from Nakuru to Eldoret. The line, which starts from 
Mombasa and runs through Nairobi to Eldoret, links 
Kenya and Uganda, and incidentally serves the valuable 
cotton fields north of Victoria Nyanza. Its ultimate 
terminus will be Jinja on the lake. The construction has 
presented the greatest difficalties, which are not yet 
solved, as the possibility of damage from rains has to be 
met. The journey itself was quite a feat for the engine, 
and marks rather the formal ceremony than the com- 
pletion of the engineering task. 

THE railway statistics for November, compiled by the 
Ministry of Transport, have just been issued as a Stationery 
Office publication. The number of r journeys, 
when compared with November, 92d, show an inerease 
of 4 per cent., but if the Metropolitan District and _ the 
tubes be excluded, the inerease becomes 6 per cent. The 
increase, though, was wholly in passengers carried” at 
reduced fares, as actually the number of full fares 
showed a decrease. Owing to the reduction im 
made in January Ist, 1923, the passenger receipts, not- 
withstanding the larger number of passengers, fell by 

2 per cent. The 4 per cent. increase in the passenger 
journeys necessitated the running of 4.5 per cent. more 
passenger train miles. 

Tae tonnage of freight carried during November last 
. 1 per cent. over that for November, 1923, but owing 
to the three reductions in rates made during the twelve 
months since the latter period, there was a reduction of 
7.2 per cant. in the freight receipts. The average length 
of haul fell from 52.2 to 51.6 miles, and so the increase 
of 5.1 per cent. in tonnage became an increase of only 
3.9 per cent. in the ton-miles, and of 3.9 per cent. also 
in the freight train mileage. The average wagon load 
and the average train load rose; the former went from 
5.58 to 5.71 tons, and the latter from 131.88 to 134.36 
tons. The train miles per engine hour, however, fell 
from 3.36 to 3.23, and the ton-miles per engine-hour 
from 443} to 4344. No explanation is offered for these 
slower movements, but we suggest that they were due 
to the spell of foggy weather in the earlier days of the 
month, 


DURING a recent discussion in Norway on the question 
of railway working, one of the speakers pointed out the 
absurdity of constructing steam railways and then after- 
wards being compelled to convert them to electric trac- 
tion. He therefore pepens that all future railways 
should be installed for rical working from the very 
beginning. The proposal, however, was withdrawn 
after suggestions had been made that the Norwegian 
committee which is investigating the use of electricity 
on the railways in the United States should be allowed 
to complete its kabours before further action is taken in 
Norway. In this connection it is shown that v little 
progress has been made in electric railway work in that 
country down to the present time. Four lines only, 
of a total length of 85 miles, ate electrically equipped, 
or only 4 per cent. of the total railway mileage in Norway. 


was 5 


Two of the lines—Thamshawn-Lekken and the Rjukan | inyt 


railway—are privately owned, and have been equ 
since 1908-10 and 1911-12 respecti » while the 
Drammen Railway has been electri operated sinte 
1922, and the Ofot line was put in service in 1923. 

Tne month of February, although in the winter period, 
has always been free from serious railway accidents. 
The most notable aceident to the diseredit of that month 
occurred on February 4th, 1898, at Bafassie, on the 
Glasgow and South-Western Railw ps Here the pas- 
senger lines diverge to the west in order to pass through 
Troon, and the goods lines pass outside and to the east 
of the passenger lines. The r line to Troon, 
therefore, crosses the path of the goods line from Troon. 
On the morning in question a r train from Kil- 
marnock had all the signals in its favour and they were, 
therefore, against a goods train from Troon. The latter 
train, however, over-ran its signals, and there was a 
serious collision in which the two engines met practicall 
head-on. Four passengers and three servants were aero killed. 
The signalman, as well as the driver, wes to blame, as he 
irregularly “‘ accepted’ the goods train. The accident 


was an excellent advertisement for the possibilities of 
lock-and-block, as the setting of the junction to allow 
for the passenger train to cross would, under that 

have prevented the signalman accepting the goods train 
and, vice versa, the acceptance of the goods train would 
have stopped the signalman from diverting the passenger 


| hours rest period for recuperation. 


Notes and Memoranda. 





A BULLETIN just issued by the University of Minnesota 
deals with the transmission of heat through building 
materials, and the results of extensive experiments on 
the subject are given. It appears that paper and similar 
materials are the best insulators. 


Tue British Science Guild has inaugurated -a science 
news service, to which a number of journals have already 
subscribed. The idea is to provide a weekly signed article 
dealing with some subject of special interest and a weekly 
column of science notes. Reports of scientifie progress 
are also to be included. 


the end of December last was, approximately 
of which about 58,000 were experimen 
527,000 licences for broadcast reception. During the 
last three months of 1923, i 405,000 licences 
for broadcast reception were issued. number of ex- 
perimental licences remains practically unchanged. 

For the purposes of shrinking a 7ft. 4in. diameter Pelton 
wheel on to itsshaft, electrical heating was recently adopted 
in America. The hub of the wheel was wound with bare 
wire insulated by strips of asbestos, and an alternating 
current of about 150 ampéres at 103 volts applied for 27 
hours. The wheel was covered with a box to conserve 
heat and the shaft put in ice. In this way the temperature 
of the wheel was raised to 135 deg. Cent., and it was easily 
slid on to the shaft. 


At a lecture on aluminium delivered recently by Mr. 
C. B. Brook at Fort William, reference was to the 
proposal to establish aluminium works in the néighbour- 
hood. It was stated that the negotiations for the develop- 
ment of the Lochaber water power scheme were proceeding 
in an encouraging manner, and it was hoped that they 
would be brought to @ satisfactory conclusion at an early 
date. With an improvement in the general trade of the 
country, such as appeared to be indicated, there was 
every prospect of a start being made. 

In a leaflet just oped by the Tormo Manufacturing 
Company he capabilities of ball bearings, it 
is pointed out that a poles often overlooked in calculations 
is the time factor. It is ay adn eet little thought will 
make it apparent that in a ng running day and night 
throughout the year the ball race is being indented, and 
is recovering its shape with the passage of each ball, 
without there being any rest periods during which it may 
men meg A bearing in such condition canno* therefore 
as large as one which is used, say, only one 
hous, cot ty and which consequently has Serainge three 


Tue tendency of hardened steel to break should not 
be measured by its hardness. Pieces of air hardening 
steel, for example, after water hardening, oil hardening 
and air hardening may be equally hard, but they are 
not equally brittle, nor are they each stressed to the same 
extent. The chances are the water-hardened specimen 
would fracture before it is cold, the oil-hardened specimens 
would be apt to develop cracks from what appear to be 
insignificant surface defects, whereas the air-hardened 
specimen, whilst being equally as hard as the others, 
would be sound, and such surface defects as it may have 
had in the unhardened condition will not increase to a 
visible extent. 

In a lecture on transmission problems recently delivered 
in Birmingham, Major A. M. Taylor dealt with his “‘ hexa- 
phase’ system, which has been designed to enable 
pressures of 120,000 to 150,000 volts to be utilised with 
underground cables without the maximum stress on the 
insulation reaching appreciably higher values than those 
now obtaining on 33,000-volt transmissions. It is claimed 
that reliability in working is greatly increased with the 
“ hexaphase ’’ system, which employs triple concentric 
cables. The outermost cores of each cable are the most 
difficult to insulate and the most likely to break down, 
but when a breakdown does occur the shock on the whole 
system, i transformers and generators, is much 
less than. itis on a system employing single-core cables. 


THE most im it use for cerium is in the manufac- 
ture of gas mantles for incandescent lighting. Cerium 
is also utilised in combination with other cerium earths— 
in pyrophoric alloys, and for “ tracer " shells and bullets. 
Alloys of mixed cerium-earth metals are used as reducing 
agents to produce metals from metallic oxides. A mixture 
of about 35 per cent. iron and 65 per cent. cerium is used 
for automatic lighters. Various combinations of various 
metals with cerium have been patented for use in pyro- 
phoric alloys. It is claimed that the addition of 0.2 per 
cent. of cerium metal to aluminium definitely improves 
its physical properties. Cerium earths have been used 
the carbon core in the manufacture of flaming arcs. 
Cerium, or mixed cerium earths, have also been used 
in the textile industry, in the glass and porcelain industry, 
in non-ferrous and ferrous alloys, photographic processes, 
medicine, catalysts, and as oxidising agents. 
. Tae use of floating roofs as a of r g the 
e ration from oil tanks is referred to in a recent: 
publication of the American Bureau of Mines. ‘The primary 
function of the floating roof is to reduce evaporation. 
losses by eliminating the vapour space above the oil, 
thus preventing breathing losses due to circulation of 
air over the liquid. By elimination of the vapour space 
the fire hazard is also reduced, in that there is no large 
confined space filled with explosive vapour ; nor is there 
any large body of liquid exposed to the air. With this 
type of construction the exposed liquid is in a very narrow 
slot of sufficient depth to prevent free circulation of the 
air which is necessary to support combustion. There are, 
at present, at least two types of floating roofs, which, 
while similar in fundamental principle, differ mainly 
in the method of making contact witt the inside shell 
of the tank. One type of floating roof is known as a 
floating tank deck, and has on its circumference flexible 
metal baskets containi wel that rest against the 
inside shell of the tank: In the other t of floati 
roof contact with the tank ‘shell is made the use 
movable buffers or shoes. These are attached to the outer 
ring of the roof, and are pressed against the tank shell 
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Miscellanea, 


Tue “ Royal Agricultural” Show will be held at 
Leicester from Tuesday, July Ist, to Saturday, July 5th. 


A HYDRO-ELECTRIC power plant is to be constructed at 
Blanchard’s Rapids, on the Mississippi River, with an 
ultimate capacity of 27,000 horse-power. The initial 
installation is to be of 18,000 horse-power. 


re S pert Fee Seeeived from Santiago 
that the attempt made by German firms to establish an 
iron and steel industry in Chile has failed, the native 
cn tore Sepeeie Roving decided to 

steps to create an organisation for the production 
of iron and steel. 

Ir is estimated that the new electrical equipment of 
the British Columbia Electric Railway Company, together 
pe the construction of the large 2oit. penstock that will 

water to the 25,000 horse- turbine, the erec- 

the power-house unit, and other incidentals necessary 

to ° the establishment of an additional 25,000 horse-power 

unit at Stave Falls, will cost in the neighbourhood of 
1,500,000 dollars. 


Tue enlargement of the harbour at Trelleborg has now 
been definitely. decided-upon. New quays, 230m. in 
rh ee oe avection, 
he depth of water being 7 m. compared with the present. 
-8m. The total cost of the extension is calculated 
Kr. 1,600,000. Work is to be started at the earliest 

ible moment. Gothenburg Harbour is also to be en- 

rged by an extension of the so-called Stigberg quay, 
eo that very “Marge liners can be received. Work has 
already begun®- The cost is estimated at Kr. 500,000. 
The construction of the new deep-water harbour at 
Vaestervik is almost completed. 

Aw exhibition of wireless tus will be held at 
Geneva between May 21st oat Sone Ist, and will comprise 
twelve groups of exhibits of wireless apparatus and 
machinery used in its production. One group will contain 
statistical and instructional information, including the 
results of exploitation, patents and inventions, apparatus 
for instruction, diagrams, tables, models, plans, projects, 
&e., besides iodicals and literature on the subject. 
It is that much interest will be displayed in the 
Exhibition as showing the development reached in 
Switzerland in the production of all the mechanism con- 
nected with wireless transmission. 


For the year 1923 the gold output of the Transvaal 
mines—principally those on the Witwatersrand gold 
field—was 9,133,060 fine ounces. With the exception 
of one year, 1916, when the total was 9,296,618 fine 
ounces, last year’s production was the largest in the history 
of the industry in the Transvaal. The output and value of 
other metals and minerals produced in 1923 were approxi- 
mately as follows :—Silver, 1,323,609 oz., £190,000; 
osmiridium, 2150 oz., £49,500 ; diamonds (carat), 2,050,000, 
£6,073,000 ; coal (tons), 11,970,000, £3,635,000 ; copper ore 
and concentrates (tons), 8969, £378,500 ; tin concentrates 
and metallic, 1525, £186,000 ; other minerals, £270,000. 


THE Minister of Health and Secretary for Scotland 
have appointed a committee, with Mr. Edward Shortt, 
K.C., as chairman, to inquire into the present law and 
practice in regard to the rating of machinery and plant 
in England and Scotland respectively. The terms of 
reference are:—To make recommendations as to the 
alterations which are desirable and practicable, having 
regard to the financial and other considerations involved, 
with a view to removing inequalities and, if possible, 
assimilating the law and practice of the two countries, 
and to make definite proposals for giving effect to such 
recommendations. Intimation of the appointment of 
this committee of inquiry was to Glasgow Corpora- 
tion General Finance Committee on Friday, February 
8th. A special sub-committee was formed to consider 
the terms of reference, and as to whether evidence should 
be given before the Government Committee by Mr. 
Alexander Walker, City Assessor, on behalf of the Cor- 


poration. 
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An i + witness at a recent sitting of the 
Indian Marine Committee in Bombay was 
H. Morland, R.1.M., Port Officer, Bombay. 

.to him, the one insuperable difficulty in the 

way’ of youths = qualifying themselves as officers 
for the Indian mercantile marine would be the question 


‘of, the diversity of religions and castes, requiring in many 
cases different cooking places, food scales and even drink- 
ing watér, which is bound to militate against economy in 
running. vessels. Indian to him, would 
not'‘be prepared to undergo the years of training which are 
necessary to evolve a supérior seaman. He was not sure 
of the possibility of the spirit of navigation being revived 
among Indians. Another witness, Lieut.-Commander 
E. 8. Borner, R.I.M., Principal Engineer and Ship Sur- 
veyor to the Government of Bombay, was of opinion that 
State aid as a temp was desirable to promote 
a shipping industry, “but the present condition of trade 
was not favourable to the starting of shipping enterprises 
in India. 
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THE for the road and rail bridge 
over the river Severn are p' satisfactorily. During 
the past few days Mr. Guerson, the Great Western engineer, 
has inspected the site of the bridge, which will be built 
across the river from Beachley to Aust. It is anticipated 
that the Bill authorising the work will be presented in 
the next session. It is an interesting fact that so long ago 
as 1845 a similar project was under consideration, but 
it did not pass beyond the stage of the preparation of 
plans. The scheme was abandoned in consequence of 
the want of capital. It is significant, however, that the 
engineers of 1845 were in entire agreement as to the site 
with the engineers of the present day. In his report 
Mr. J. Fulljaines, of Gloucester, presented two designs, 
one of which was approved by the Admiralty engineers. 
The scheme in 1845 proposed two main piers, or towers, 
on the rock that is chiefly bare at low water, each ed the 
channels to be spanned openings of 1100ft., the height 
to the platform of the riot the bridge to be 120ft.; the platform 
to be 35ft. wide, divided into two lines of railw ay. Several 
works were pro in connection with this plan for the 








train, 





by means of springs. 





improvement of the navigation of the river, 
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NEW CHINA CLAY SHIPPING PLANT AT FOWEY 


(For deac ription see page 195) 

















VIEW OF PLANT AND JETTY FROM HILL AT REAR 








THE JETTY SEFN FROM THE OPPOSITE BANK OF THE RIVER 
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Heavy-Oll Engine Working Costs. 


WE observe with pleasure that the publication of 
a report on the working costs of heavy-oil engines 
by the Diesel Engine Users’ Association bids fair 
to become an annual event. The first report was 
issued nearly a year ago, and a second, dealing 
with costs for the year 1922-1923, was submitted 
in preliminary form to a meeting of the members 
of the Association on Friday last. Others, no 
doubt, will follow, and through them we shall be 
able to study the advance in the economy of 
handling such engines. Of the value of such 
returns there can be no question, and it is gratify- 
ing to note an increase in their number and the 
readiness with which most members agree to their 
results being made public. We should perhaps 
explain that these reports deal only with the actual 
cost of running and maintaining the engines and 
the immediate auxiliary machinery connected 
with them, and that such charges as interest or 
capital cost, depreciation, insurance and moneys 
spent on the electrical machinery driven by the 
oil engines are expressly excluded from their 
scope. The original object in instituting the 
inquiry was to obtain reliable data as to the cost 
of maintenance. That economy of fuel, stores and 
labour resulted from the use of heavy-oil engines 
had been generally recognised for some years past, 
but up to that time very little information as to 
the actual cost of maintaining the plant was avail- 
able. 

The present report follows on the lines of the 
first one, inasmuch as special emphasis is placed 
on the returns of six electricity undertakings for 
which it was possible to tabulate accurate main- 
tenance costs for the period covering 1917 to 1921. 
The addition of a further year brings down the 
cost. of maintenance per unit generated from 
0.125d. to 0.120d. Of greater interest, however, 
is the large table in which the detailed costs of 
twenty-six British electricity undertakings and 
five stations in India are set forth. We feel that 
at the present juncture it is necessary to warn the 
Association against a tendency to average the 
results and to crystallise the figures for fuel and 
lubricating oil consumption, by endeavouring to 
compare them with curves of standard perform- 
ance. However carefully such a basis of comparison 
may be Jaid down, there are certain unavoidable 
differences in running conditions which affect the 
result. One such factor, which many speakers in 
the discussion admitted to be of paramount import- 
ance, is the annual plant load factor of the plant. 
The annual plant load factor, we may remind our 
readers, is obtained by multiplying the units 
generated by 100 and dividing by the maximum 








load in kilowatts multiplied by the total hours in the 
year. Again, the performance of any engine will 
undoubtedly be determined to some extent by the 
number of times which it has to be started and 
stopped in a given period, for, apart from the 
increase in fucl and lubricating oil used, it is quite 
possible that the temperature changes in the 
cylinder of an engine which is started and stopped 
very frequently, effect in some measure the amount 
of care necessary to keep it in first-class running 
order. Again, many stations are compelled to 
keep their plant running over long periods, and it 
is not possible to give the same attention to the 
overhaul and renewal ot parts as in a station where 
regular weekly inspections are carried out. Often 
financial consideratons lead to the holding over 
of necessary repairs, with the result that the pro- 
portion falling to any one year may be excessive. 
True it is that the Association has endeavoured to 
meet this difficulty by taking the cost of repairs 
and renewals over a period of five years, but we 
feel that more information is required on this 
point before any general deductions can safely be 
drawn, The evidence of the report would seem to 
show that among the various factors, such as 
wages, repairs, stores and water, which go to make 
up the total cost of generating a unit of current, 
the factors which are liable to most variation are 
the cost of fuel and lubricating oil. The report 
states that the different types of oil engine are so 
intermixed throughout the stations that it becomes 
impossible to point out marked difference in their 
costs of operation. It appears to be shown, how- 
ever, that enclosed type engines use rather more 
lubricating oil than do engines of the open type, 
and that high-speed ex-submarine engines have a 
relatively heavy consumption of both lubricating 
oil and fuel. Another feature of the returns made 
is that as yet little information is available as to 
the cost of running cold-starting engines and engines 
of the hot-bulb type. It is quite possible that 
new factors may be introduced by these later 
rivals of the Diesel engine. For the reasons we 
have enumerated, we think the time has not yet 
come to draw too narrow conclusions with regard 
to running costs or to seek to establish average 
results for groups of stations. When further returns 
become available it may be that new features 
will be embodied in the report. There are through- 
out the country many large works which are driven 
by electric current produced by oil engines, and it 
is not without interest that Messrs. Crompton’s 
station at Chelmsford appears at the head of the 
list in respect of the cheapest total engine cost per 
unit generated. We should certainly like to see 
this type of station more prominent in the report, 
as it is well known that many makers of oil engines 
run their own generating plant under careful 
supervision. 

ot the least of many gratifying features of the 
report we have discussed is the desire of the Asso- 
ciation to promote a spirit of friendly competition 
among the users of heavy-oil engines. This spirit 
certainly exists among the members to a remark- 
able degree, and it was shown by the keen way in 
which information as to the best method of reduc- 
ing fuel and lubricating oil costs was sought when 
the report was under discussion. If engineers are 
to take a real interest in the economical running of 
plant placed under their charge, full access to costs 
and accounts should be given. In the electrical 
industry this is, in the majority of cases, possible, 
but there are still many instances where better 
facilities in this respect might be given. In marine 
circles, except in a few happy cases, the exact 
opposite is more often the case, and there is little 
incentive for the engineer to ascertain the true 
cost of running his engines and of maintaining 
them in good condition. The report of the Diesel 
Engine Users’ Association might, with advantage, 
be read by those interested in the progress of the 
marine oil engine. Meanwhile, it is sufficient to 
say that we congratulate Mr. C. O. Milton and his 
colleagues on the report they have produced. There 
is no doubt that the heavy-oil engine is giving 
excellent results and low costs in our small power 
stations, both at home and abroad, and that the 
publication of such information will do much to 
give guidance in the case of new undertakings, and 
to encourage the growth of an important British 
engineering industry. 


The Johnsen-Rahbek Effect. 


Ever since Messrs. Johnsen and Rahbek came 
to this country and delivered their lecture on a 
*“ Physical Phenomenon and its Application to 
Telegraphy and Telephony, &c.,” a considerable 
amount of interest has been taken in the work 
which they described. It is true that at the time 
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the originality of their investigations was chal- 
lenged, notably by Sir William Barrett and Mr. R. 
Appleyard, but the fact remains that these two 
young Danish engineers showed some very ingeni- 
ous experiments, which subsequently set others to 
work on the same line of research. The main fact 
to which these experimenters directed attention 
was that if a metal plate be placed upon a semi- 
conductor, such as a piece of lithographic stone, 
with tinfoil attached to its underside and the 
tinfoil and plate are connected to, say, a 440-volt 
direct-current supply, the plate and stone adhere 
to one another, and if the circuit be broken the 
adhesion disappears. As the stone has a very 
high electrical resistance, the current which flows 
through the circuit is extremely small—so small, 
in fact, that it may be passed through the human 
body without any perceptible diminution of the 
adhesion. Perhaps the most praiseworthy feature 
of the lecture was that Messrs. Johnsen and 
Rahbek demonstrated how this effect could be 
turned to practical account. It was shown, for 
instance, that by placing a metal band on part of 
the circumference of a metal-lined semi-conducting 
rotating drum, and by linking one end of the band 
to a diaphragm, ii was possible by connecting a 
suitably arranged telephone cireuit to the band 
and semi-conductor to utilise the adhesive effect for 


the purpose of reproducing speech on a magnified | ally 


scale. 

The lecture very soon resulted in the resurrection 
of the Edison electromotograph, which was in- 
vented in the ‘seventies, and with which many 
seemed to imagine the authors were unfamiliar. It is 
certainly true that they did not refer to it in their 
lecture, but they were evidently well aware of its 
existence, for it is mentioned in one of their patent 
specifications, which was issued before the lecture 
took place. Whereas the Johnsen and Rahbek 
instrument is an electrostatic device, and an 
essential condition for its operation is that the 
revolving cylinder must be dry, the original Edison 
instrument worked with a moistened chalk cylinder 
and the action was supposed to be due to the 
formation of gas at the point of contact, with a 
consequent diminution of the natural friction. 
This theory was disputed, notably by Sir William 
Barrett, who pointed out that if the chalk were 
dry the friction was increased by the passage of an 
electric current. Although the Johnsen and 
Rahbek lecture was delivered in 1921, it did not 
appear in the Institution of Electrical Engineers’ 
Journal until 1923, and in the meantime the 
authors were apparently engaged on further 
research, with a view to settling the theory of the 
electromotograph and other questions. The opinion 
expressed in the published account of the lecture 
is that the original gas theory is correct. In this 
month’s issue of the Institution of Electrical Engi- 
neers’ Journal, however, there is an interesting 
thesis on “An Investigation of the Friction 
between Sliding Surfaces, with special reference to 
the Effects Produced by Electric Currents Passi 
Across such Surfaces.” The author is Mr. H. M. 
Barlow, who not only disagrees with the original 
theory of the electromotograph, but also throws 
a good deal of light on the subject generally. The 
contribution is too long and too involved to be 
dealt with in detail here, and, as far as the electro- 
motograph is concerned, it must suffice to say 
that, unlike Messrs. Johnsen and Rahbek, Mr. 
Barlow concludes that the main function of the 
current was to produce a reduction in the mechani- 
cal pressure between the surfaces, and not to change 
the coefficient of friction. But adiscovery has been 
made by Mr. Barlow, which seems to mark another 
step forward. It is well known that the Johnsen- 
Rahbek electrostatic effect is dependent upon a 
large potential difference betweenthe conducting and 
semi-conducting surfaces, and high contact resist- 
ance is therefore an important matter. In Messrs. 
Johnsen and Rahbek’s lecture, it is stated that the 
contact resistance which plays such an important 
part in the “ stiction’’ or adhesion phenomenon 
is absent when the semi-conductor is placed in 
contact with mercury. Mr. Barlow’s experiments 
on the direct-current conductivity of lithograph 
stone and slate, however, suggested that this was 
extremely unlikely, and in order to settle the 
matter definitely certain tests were made. Briefly, 
a polished lithographic stone was suspended from 
one arm of & balance, and made to touch the surface 
of mereury. On account of the exclusion of the 
atmosphere at the point of contact, and the cohe- 
sion operating across the interface, about 12 to 13 
grammes per square inch were required to raise 
the semi-conductor from the mercury, but on 
applying a potential of 200 volts to the mercury 





separate the two parts was considerably increased. 
This result shows that the supposition that mer- 
cury exactly follows the contour of the semi- 
conductor and thus eliminates air gaps is a fallacy, 
and it would appear that it is only possible to 
secure a really low-resistance contact when a liquid 
electrode actually wets the surface of the semi- 
conductor. Like Messrs. Johnsen and Rahbek, 
Mr. Barlow evidently believes in putting dis- 
coveries to practical use, and a loud-speaking 
telephone receiver has heen made by simply 
floating a thin disc of lithographic stone, having its 
underside slightly concave, upon a pool of mercury, 
so that only part of the surface is normally in 
contact with the mercury. The application of a 
varying potential between the semi-conductor and 
and the mercury causes the former to vibrate, and 
the sound is produced either by the direct 
action of the disc on the surrounding air or by the 
compression and rarefaction of the air partially 
enclosed between the mercury and the underside 
of the semi-conductor, the air in that case being 
forced out through a hole in the centre of the disc. 
A simple galvanometer for an oscillograph has 
apparently also been made on the same principle, 
and other possible applications of the system will 
probably be discovered in due course. 

There is no doubt, we think, that it will eventu- 
be realised that Messrs. Johnsen and Rahbek’s 
lecture delivered before the Institution of Electrical 
Engineers in 1921 did a great amount of good, for 
it undoubtedly stimulated interest in the friction 
between sliding surfaces and the effects of electric 
currents passing across such surfaces. Had it 
not been for this lecture, Mr. Barlow would prob- 
ably never have thought of experimenting with 
semi-conductors floating on mercury or possibly of 
studying the subject at all. Moreover, since this 
lecture, at least two new devices have been intro- 
duced which have revolving and rubbing parts, 
and although no electrostatic effect is involved in 
either case, it is possible that the’ Johnsen and 
Rahbek lecture and the revival of the electromoto- 
graph had something to do with these inventions. 
One of the new devices is the loud-speaking tele- 
phone known as the “ Frenophone,”’ invented by 
Mr. 8. G. Brown, and the other the revolving 
magnetic drum syphon recorder, invented by Dr. 
N. W. Mclachlan. Although the latter is a 
magnetic device, it has a revolving drum and a 
metal shoe, and when a current passes through 
coils within the drum, the latter is magnetised, 
thus causing the shoe to be pressed on the drum 
with considerable force. Incidentally, the mag- 
nitude of the tangential pull thus obtained is very 
many times greater than would be expected from 
calculation, and so far as we are aware the reason 
for this effect has never been explained. All the 
inventor seems to know about the phenomenon 
is that the operation of the device appears to 
depend on some form of cohesive action, incited 
by magnetism, and investigations on this matter 
might possibly also reveal new and interesting 
facts. 
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The Utilisation of Low-grade and Waste Fuels. By 
W. F. Goopricx, M.B.E. Forty-four tables, 212 
illustrations. xix + 368 pp. Published by Ernest 
Benn, Limited, London. Price 42s. 


THE publication by Messrs. Benn of this handsome 
and well-printed and well-illustrated volume is 
certainly an indication of the increasing importance 
of low-grade and waste fuels to the power engineer 
in this country, although this is not the first book 
which has been devoted entirely to this subject, for 
Messrs. Constable published one with practically the 
same title in 1920. The position with regard to the 
urgent need for attention to these fuels is made clear 
on page 11, where the author quotes Professor Cobb 
to the effect that :—‘‘ The position, apparently, is 
that we may count with some certainty upon a steady 
and perhaps increasing supply of dear coal, but that 
cheap coal, upon which the manufacturing methods 
and complicated organisation of many of our indus- 
tries has been based, is to be counted as a thing of 
the past.” He then goes on to remark that :—* It 
is not anticipated that there can or will be any sub- 
stantial decrease in the cost of coal. The existing 
condition of the coal industry is such as not to 
encourage hope in this direction. The present 
problem is to eliminate all avoidable waste under 
such conditions as obtain. To this end it is impera- 
tive that low-grade and waste fuels should be utilised 
so far as may be practicable at or adjacent to the 
point of produetion.” 


The book is divided into fourteen chapters; and 





chapters following the introductory one :—Colliery 
waste ; lignite; peat ; coke-breeze ; town’s refuse ; 
wood. The gasification of low-grade and waste 
fuels, and the special design of steam boilers and 
furnaces for utilising low-grade or gaseous fuels, are 
discussed in Chapters X. to XII.; while the final 
Chapters, XIII. and XIV., deal with boiler-house 
equipment and control. 

Chapter II., dealing with the utilisation of “ Colliery 
Waste’ for steam generation, is not very satis- 
factory. Although it contains an immense number 
of tests and data relating to the composition of this 
class of waste fuel, it does not contain much practical 
information upon its present utilisation, and the cha))- 
ter ends with the statement that, ‘‘ While, as observe! 
in the preface, the use of coal in pulverised form doves 
not come within the scope of this work, there can be 
no doubt that this system of firing will be extensively 
employed at collieries within the next few years, 
both with internally and externally fired boilers, 
enabling fuels to be efficiently utilised which are now 
to @ serious extent regarded as unusable.” 

Chapter III. describes the utilisation of “ Lignite 
and Brown Coal,” and here the author has some 
valuable information to give concerning the extensive 
use of lignite in Germany, and the development of the 
vast deposits of lignite at Morwell in Australia. Some 
photographs taken by the author of the ‘ Open cut " 
at Morwell are reproduced on page 49. The power 
station, which is now in course of erection at Yallourn, 
is equipped with twelve steam boilers, mechanically 
fired, each capable of producing 70,000 Ib. steam per 
hour. It is expected that the station, which will 
have a capacity of 62,500 kilowatts, will be in opera 
tion early this year, and that electric power will be 
delivered in Melbourne, 90 miles distant, at a cost 
equivalent to coal at 15s. per ton. 

Chapter IV. deals with ‘“ Peat,” and gives some 
useful details of the methods of drying and utilisation 
in Sweden, Germany, Russia, and other countries, 
where peat is now being converted into briquettes for 
sale, or is being employed for power generation 


purposes. ' 
Chapter V. deals with “‘ Coke-breeze,”’ and Chapter 
VI. with “‘ Town’s Refuse.” In the latter chapter 
the author makes the remark that “ the combination 
of refuse destructors with electricity generating 
stations, which was so strongly advocated some 
twenty years since, has for various reasons failed to 
fulfil expectations, as an ideal or even a satisfactory 
combination.”’ During the past quarter of a century, 
according to reliable authority, 250 destructors have 
been erected in this and other countries, in connection 
with which provision has been made for the utilisation 
of some portion, or all, of the waste heat, for steam 
generation. The purposes for which this steam has 
been used include electricity generation, sewage and 
water pumping, gas works supply, heating plant, 
laundries, &c. &c. ‘‘One great advantage of the 
electricity works has been its comparatively central 
situation, with a consequent reduction in the cost of 
haulage. From every other point of view combina- 
tion with a sewage pumping plant or some other 
municipal undertaking would appear to be preferable, 
as offering on the whole a much more favourable 
outlet for the steam available. It is doubtless due 
to these and other reasons that the electrical output 
from refuse for the year ended March 31st, 1921, was 
only 17,613,330 units for thirty-four works, as 
compared with a total output of 4,955,514,403 units 
by 436 electricity works burning coal and coke.” 
Chapter VII. is devoted to “ Briquettes and 
Briquetting Machinery,” and is one of the longest in 
the volume. The author estimates the present 
capacity of the briquetting and patent fuel works in 
South Wales at 5,000,000 tons per annum, and states 
that this is about one-eighth the total output of all 
countries of the world. Considerable space is devoted 
to the new methods of briquetting without the use 
of pitch or any other binder, and to the carbonisation 
of such briquettes for production of a smokeless fuel. 
According to the author this method of treatment 
has great possibilities, and its future developments 
should be watched with interest. 
In Chapter VIII. the methods and plant for ‘* Fuel- 
recovery ’’ from waste ash and clinker are discussed. 
The author states that for many years past the larger 
gas works have been recovering coke and coke breeze 
from the pan-ash from retort settings ; and this same 
method of recovery has been now extended to the 
waste fuel from electric power stations, and to the 
ash from industrial works generally. Most of the 
systems of recovery employed depend upon the use 
of water ; but one of the most recent is a magnetic 
one, and depends upon the superior magnetic perme- 
ability of ash and clinker, as compared with that of 
coal and coke. As the cost of operating the magnetic 
process is low, it is considered possible that it will be 
widely adopted ; and it may assist in the economical 
utilisation of town’s refuse, when the latter contains 
much cinder and is sorted before destruction. 
Limits of space will not permit the remaining 
chapters of this interesting book to be discussed in 
detail ; but it may be remarked that the paragraphs 
upon the use of blast-furnace gas—pages 190-195— 
appear to have strayed into the wrong chapter, since 
they appear under the heading ‘‘ Wood and Miscel- 
laneous Waste.” 
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The New Harbour of Venice. 


VENICE, which once played such an important part 
in the trade of England and Flanders with the East, 
and whose merchant princes by their enterprise in 
foreign lands acquired the wealth which enabled them 
so successfully to patronise art and learning, lost her 
proud place as a result of two epoch-making dis- 
coveries—that of Amorica, which opened out fresh 
fields for English endeavour, and that of the Cape 
route to the Middle and Far East. From these blows 
the Venetian Republic never recovered. 

The new harbour of Venice, now being constructed, 
however, is calculated to restore to the City of the 
Lagoons a portion of her past commercial importance. 
[t will give fresh impetus to her long-standing rivalry 
with Genoa, and may play an important part in the 
industrial evolution of Northern Italy. 

A scheme of such magnitude is seldom to be asso- 
ciated with a city which is commonly, though un- 
justly, believed to be resting on its laurels, and is 
one therefore that justifies our attention. As every 
traveller knows, Venice is situated in the middle of 
shallow lagoons, and cannot be reached by road. 
It is, however, connected to the mainland by rail 
over &@ causeway which was built in 1846. The 
harbour accommodation at that time was only 
suitable for sailing vessels, and political disturbances 
prevented its improvement until 1867, when the 
construction of the Marittima Harbour was taken in 
hand. This harbour, which lies immediately to the 
west of the railway station and had a frontage of 


the project of Professor E. Cohen Cagli, to whose 
courtesy we are indebted for the following particulars. 
This solution had the advantage of providing sites 
for new industries which it was desirable to encourage, 
in order to ensure the prosperity of Venice. 


Ture New Harsovur. 


A portion of this new harbour is already finished, 
and the whole could be completed in less than three 
years. Henceforth, the old harbour will continue to 
be used mainly for the handling of valuable mer- 
chandise, while the more bulky goods will be dealt 
with at the Marghera Harbour. 

The general lay-out is seen in the accompanying 
map, and it will be noted that the old and new 
harbours are connected by a channel, the Canale 
Vittorio Emanuele, which has been cut across the lagoon 
in continuation of the Giudecca Canal. This channel, 
being 64 m. wide and 9 m. deep at high tide, allows 
of the passage of large ships. 

The work has been undertaken under a trilateral 
agreement between the Italian Government, the 
municipality of Venice, and the Venice Industrial 
Harbour Gompany. In virtue of this agreement, the 
company is building the harbour and manages the 
adjacent estates, selling the industrial sites on behalf 
of the Government, while the municipality constructs, 
maintains and lights the roadways and provides and 
operates the fresh water distributing system and the 
drainage system, the land required for roads being 
given to it free of charge. Railway sidings and con- 
nections and the distribution of electric power are 
provided by the company. The municipality also 
controls the adjoining residential quarter or garden 





The petroleum harbour, which has two basins, has 
nearly half a square kilometre of reclaimed land 
attached to it on which large storage tanks are already 
erected and in operation. There is enough space for 
storage room for 200,000 tons of petroleum products. 
The Shell Company's Italian subsidiary has already 
established a depét, with a tank farm of 100,000 tons 
capacity, and the Italian company affiliated to the 
Standard Oil Company is putting up a similar instal- 
lation. Tankers can discharge up to 6000 tons in 
three days. 

The total area of the commercial port-—as distinct 
from the industrial port adjoining the works sites- 
will be 3} square kilometres, with a total deep- 
water frontage of 10 kiloms. and 60 kiloms. of railway 
sidings. 

The industrial portion comprises the petroleum 
harbour and depéts, and the two other larger zones, 
viz., the Northern and the Western. It has a total 
area of 7 square kilometres, and is provided with 
74 kiloms. of canals, giving 15 kiloms. of quayage, 
30 kiloms. of sidings, and 25 kiloms. of roadways, 
with the necessary water and electricity mains, drains 
and lighting. 


PROGRESS OF THE WORK. 


For financial reasons, some of the work has had to 
be postponed. The full project. will be carried out in 
due course, but the scheme has been temporarily 
reduced, and now only includes, besides the Vittorio 
Emanuele channel and the petroleum harbour, piers A 
and B and their adjoining basins, providing 5300 m, 
of frontage, the Northern Industrial Canal with 
its quays, wharves and two tidal docks, the Western 
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MAP SHOWING THE OLD AND NEW HARBOURS 


over 1000 m., of which more than half in deep water, 
was completed in 1880. 

The facilities thus provided immediately caused 
Venice to double the volume of her imports and 
exports, and the result was so encouraging that 
500 more metres of quays were added in 1886. The 
frontage was continually added to and the volume 
of goods handled increased steadily, until in 1904 
there were 3000 m. of quayage, and the traffic, which 
in 1886 had been of 1 million tons of merchandise, 
rose in 1912 to 3 million tons, which, however, 
exceeded the normal capacity of the quayage. 

Already, long before the war, not content with 
having secured the second place among Italian ports, 
the more far-sighted Venetians had realised that they 
should strive for a larger share of the seaborne trade 
of Northern Maly, and the various schemes which had 
been proposed were thoroughly gone into in 1917, 
with a view to providing the increased facilities 
which were called for and which the successful issue 
of the war would necessitate. The scheme by which 
Milan and the Italian lakes were to obtain access to 
the Adriatic by means of a navigable canal along the 
valley of the Po supplied another motive. 

The extension of the Marittima Harbour presented 
no serious difficulties, but rail facilities would have 
become insufficient, and, what was more serious, the 
tidal régime of the lagoon, on which the health and 
safety of Venice so largely depend, would have been 
interfered with, with consequences which it was 
impossible to calculate. 

Further, it was felt that by extending the Marittima 
Harbour the city would lose its characteristic seclusion 
and, as a consequence, the custom of some of its 
foreign patrons. 


The bold decision was therefore taken to build a | : 
|is separated from it by the main road connecting 


new and entirely separate harbour at Marghera, on 
the mainland just south of Mestre, in accordance with 


city, intended for the housing of the population 
employed in the industrial zones and at the harbour. 
This residential quarter will be capable of accom- 
modating 30,000 inhabitants on an area of 14 square 
kilometres. 

Special inducements are offered to firms putting 
up works in the industrial zones, and all materials and 
plant employed in the building and equipment of 
works may be imported from abroad free of duty. 
The works themselves are further considered to be 
outside the customs tariff wall in respect of goods to 
be exported, so that no duty is paid on imported 
raw materials used in connection with export orders. 
There are other facilities in regard to taxation, and 
the method of fixing the price of land ensures that 
there is no speculation, the company being obliged 
to sell sites at cost price. This price is exceedingly 
low, as the land was practically valueless, and a large 
portion of it consists of reclaimed land obtained by 
the filling up of the lagoon with materials excavated 
from the new waterways. 

The complete scheme, as shown on the map, includes 
a separate and completely isolated harbour for the 
handling of oil and other inflammable goods, two 
industrial zones, and a commercial harbour having 
four large piers for the loading and discharging of 
ordinary merchandise. These piers are 1000 m. in 
length and 220m. wide, separated by basins 300 m. 
wide, which are connected with one another by an 
outer basin, also 300 m. wide. In addition, there are 
three canals—the Brentella, the Northern, and the 
Western industrial canals—giving access to the sites 
for works on the industrial zones. The latter canal 
also provides an entrance to the Brenta navigable 


|eanal, which leads inland to Padua and Vicenza. 


The garden city lies to the west of the harbour, and 


Padua with Mestre. 


Swain Sc 


OF VENICE 


Industrial Canal (excavated to a reduced depth for 
the time being) with one dock, and the canal leading 
to the Brenta Canal. Even this .programme, how- 
ever, has had to be further reduced for the present 
by the postponement of pier B and basins Nos. 2 and 3. 

The portions that are already finished include the 
Vittorio Emanuele channel, the petroleum harbour, 
the Northern Industrial Canal, and a portion of the 
outer basin of the commercial harbour. Work 
now proceeding on No. | basin, adjoining pier A, on 
the Western Industrial Canal, and on its arm con- 
necting it with the outer harbour. A concrete bridge, 
linking up the commercial harbour and the Western 
industrial zone with the mainland, is open to traffic. 

To accomplish what has already been done, 750,000 
cubic metres of soil have had to be removed in the 
dry, by means of steam-driven excavators, of which 
two were used, and no less than twenty-five dredgers 
of a total capacity of 10,000 cubic metres per diem 
were employed to displace nearly 5 million cubic 
metres of material. Some of these dredgers con- 
veyed the mud to the desired emplacements by means 
of pipe lines up to 1000 m. in length, floating on rafts. 

The industrial zones, comprising 2.4 square kilo- 
metres of sites, of which 1.8 are taken up already, 
possess 14 hiloms. of rail track, 11 kiloms. of roadway, 
and they are provided with water mains, drains and 
sewage disposal plant. The garden city at present 
shelters over 2000 persons. 

The manufacturing works already built and in 
activity in the industrial zones, include steel works, 
shipbuilding and repairing yards, a steel construc- 
tional works, and works for the manufacture of glass, 
soap, ice, electrical insulating material, oxygen, 
lubricating oils, chemical fertilisers and building 
materials, also establishments for the treatment of 
wood and the distillation of tar, timber yards, &c. 
It is intended to set apart a portion of the harbour 
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for the importation of live stock from Yugo-Slavia, 
and of basic slag for fertilising purposes, and it is | 
hoped that a large railway wagon manufacturing | 
shop will shortly be erected in one of the industrial | 
zones. 

The cost of the harbour works already finished is | 
in the neighbourhood of 80 million lire, and it is | 
hoped to obtain very shortly an additional grant. 
If it becomes available in good time, No. 1 basin | 
of the commercial harbour, with 1500 m, of frontage 
fully equipped with electric cranes, &c., the Brenta 
canal entrance, and the Western Industrial Canal 
will be completed within two years. This work, with 
the portion already finished, will provide a complete | 
harbour able to deal with nearly 2 million tons of | 
goods per annum, and capable of extension to about 
5 million tons, by the addition of basins 2 and 3 and 
pier B. The complete harbour, however, together 
with the Marittima Harbour, will eventually give 
Venice as a whole a capacity of 12 million tons of | 
goods per annum, with almost unlimited possibilities | 
of further expansion. 











Distributors for Percolating Sewage: 
Purification Beds. 


In the purification of sewage by means of bacteria | 
beds or sprinkler filters the even distribution of the tank 
effluent over the surfaces of the beds is of paramount 
importance. It is generally conceded that a better 
final effluent and a longer life for the beds are obtained | 
when the liquid is applied to the latter as evenly as 
possible and at regular intervals, than when those con- | 
ditiens are not fulfilled. Many methods of distribution | 
have been introduced, and among British firms which 
have been carefully studying the question for many yeffts | 
now is that of Messrs. Hartley, Sons and Co., of Stoke- | 
on-Trent. We were recently invited to visit Leeds and | 
see in operation some of that firm’s latest type of power- 
driven distributors which have been supplied for the new 
disposal works of that city. As our readers are aware 
Leeds, under the able direction of Mr. G. A. Hart, M. Inst. | 


being similarly connected together by the rope shown 
thus :=—— «= = - —- =. Forthe rope — — — — — there 
are tension pulleys at the pints T, and there are similar 
arrangements for the rope — - == = -—— = — at the points 
T'. The two ropes, saving that they are driven by the same 
motor, are entirely separate, and either may be stopped, 
if required, for resting the beds or for repairs, by throwing 
its special driving drum out of gear. 

It will be gathered from an examination of the diagram 
that the beds are operated in pairs and that the dis- 
tributors of one pair must always move in a direction 
opposite to that of the distributors of the other pair. 
This is a most important factor in operation, since it 
brings about a balancing of the forces set up by the 
wind. All the distributors are identical in shape, offer 
the same area to the wind, and all are connected at both 














in working order; that each rope is somewhere about 
4500ft. long, and that each passes round nine pulleys 
in addition to being lapped round the actuating drum 
and that the speed of travel of the distributors is 40ft. 
per minute. Omitting the weight of the rope, there- 
fore, a weight of some 48 tons is moved at the rate o1 
40ft. per minute with the expenditure of under 5 horse 
power. This small consumption of power is, it should 
be explained, due to the fact that all the bearings outside 
the driving g2ar—that is tosay, the bearings of the distribu 
tor runner wheels, and of the rope pulleys—ere all furnished 
with balls specially housed against weather conditions. 
A view of one of the distributors in actual operation 
is given in the lower engraving on page 207 and an arrange 
ment drawing in Fig. 2. These illustrations show the 
general construction so well that a detailed description 
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C.E., its Sewerage Engineer, has for some years past | 


now been engaged in constructing some extensive new | 


sewage works, which include the installation of many 
acres of bacteria beds. Particular interest attaches to 
the undertaking, inasmuch as distributors of different 
types are in operation side by side, so that it will be possible 
to study the respective characteristics of each. 

The area served by the Hartley distributors amounts 
to 6 acres. A general view of it is given in the upper 
engraving on page 207. It is comprised in a rectangle 
measuring 600ft. by 480ft., which is divided up into 
eight separate rectangular beds, each of which measures 
480ft. long by some 70ft. wide. Each bed, therefore, 
is approximately three-quarters of an acre in area, and 
each is served by two travelling distributors, each of 
which is propelled to and fro and applies tank effluent 
to half of one bed. All the distributors are at present 
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ends to the rope. As shown in the drawing the right- 
hand pair of distributors A are just about to begin a 
journey in one direction, while the left-hand pair are 
about to begin a journey in a precisely opposite direction. 
Suppose all the distributors are being acted on by wind 
| as represented by the arrows, it will be clear that, though 
| the left-hand pair will be impeded in their journey, the 
right-hand pair will be aided to a precisely similar extent, 
| with the result that, to all intents and purposes, a wind 
| has no effect on the operation of the plant at all. Had 
| there been amy necessity for proof of this fact we cer- 
| tainly had it on the occasion of our visit to the works, 
| for there was a tearing gale, against which it was difficult 
to stand up, and which, but for this balancing arrange- 
| ment, would most certainly have very considerably in- 
| ereased the power required to drive the installation. 
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of the whole is not necessary. It may be explained, 
however, that each distributor comprises a syphon and 
@ small hand-operated air pump to prime it ; a syphon 
valve, a valve operating gear, and a distributing tube. 
Some explanation must also be given of the distribution 
nozzles, for the makers claim that much of the success 
which their distributors have achieved is due to the 
efficiency of operation of the nozzles. Messrs. Hartley 
have always been opposed to the use of small orifices 
in the nozzles of sewago distributors because of the danger 
of clogging, preferring rather to have the nozzle apertures 
large and to obtain film-like distribution by means of 
special devices. The character of the distibution obtained 
in the Leeds installation will be gathered from the half 
tone engraving just referred to. There are in the length 
of the distributor 25 nozzles set at 2ft. Gin. centres. 
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arranged to distribute only when proceeding in one 
direction, the supply of liquid being cut off for the return 
or “dry ’’ journey, but, by a manual operation of dis- 
engaging a stop to a valve lever, the distribution can, 
if desired, be made continuous. There are, as will have 
been seen, sixteen distributors in all, and they are divided 
into two sets of eight each, each set of eight being operated 
by asingle motor. Four distributors of each set of eight are 
coupled up to a single endless steel rope in such a way 
that any movement of the rope is communicated simul- 
taneously to all four of them, so that they all are moved 
at the same speed. For the eight distributors there 
are two ropes, each of which is passed round a drum, 
the two drums being driven by the one motor. 

The arrangement will be readily understood by referring 
to the sketch given in Fig. 1, which is purely diagrammatic, 
and in which it will be observed that four distributors 
marked A are connected together by the rope indicated 
thus: — —"—<—- == =. the four distributors marked B 


The wind had no effect whatever on the movement of the 
Hartley distributors. Those who have had experience 
with unbalanced equipments will be only too aware 
of how that in a high wind a distributor will travel very 
much quicker with the wind than against it, with the 
result that there is irregularity in the distribution of 
the liquid over the bed. 

We shall refer to the driving gear presently, but we 
would say here that we were somewhat surprised at the 
small amount of power being taken. It is true that 
a 10 horse-power motor is employed 4o actuate eight 
distributors serving 3 acres of filter beds, and that at 
the moment of reversing from one direction of travel 
to another the power increased somewhat, to fall again 
immediately ; yet, in actual running, the power absorbed 
was only somewhere between 4 and 5 horse-power, judging 
by the indications of the instruments in the motor house. 
In considering this figure it has to be realised that each 
distributor is over 70ft. long and weighs some 6 tons 





Each nozzle has an outlet aperture jin. in diameter, and 
the discharge of each distributor, with the maximum 
head available at Leeds, i.e., 2ft. 3in., is at the rate of 
850,000 gallons per acre per 24 hours when distributing 
in one direction only, and giving equal time intervals for 
discharge and rest. As the length of travel of each 
distributor is 233ft., and as the distance is travelled 
twice, the lapse of time between cach discharge is some 
12 minutes. Of course, if the spraying were continuous, 
the average interval of time at which the surface received 
@ dose of tank effluent would be about 6 minutes. With 
the present arrangement, as the distributor reaches the 
farthest point of its discharge journey, it meets a tappet 
which closes a syphon valve, thus cutting off the supply 
delivered by the syphon from the tank effluent feed 
trough. Then, as it reaches the end of its “ dry ” return 
journey, it meets a similar tappet which opens the valve 
and turns on the supply again. 

A cross section throagh one of the nozzles and the 
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POWER-DRIVEN SEWAGE DISTRIBUTORS AT LEEDS 
HARTLEY, SONS AND CO., STOKE-ON-TRENT, ENGINEERS 


(For description see opposite page. 














GENERAL VIEW OF THE PERCOLATING BEDS ON WHICH THE DISTRIBUTORS ARE AT WORK 
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THE DISTRIBUTORS IN OPERATION 
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trough or tube which runs from end to end of the dis- 
tributor, is given in Fig. 3. Several points are to be 
noticed in connection with it. First of all the largeness 
of diameter of the outlet orifice will be realised. Then, 
too, there is a hole at the top, kept closed with a bung, 
on removing which latter it is an easy matter to free the 
nozzle orifice of anything which may have obstructed it. 
It will be seen, too, that the outlet from the distributor 
tube to the nozzle leads from a continuous cavity at the 
top of the tube. The object of this cavity is to reduce 
“dribble * from the nozzles when the syphon valves are 
shut off on the return journey. Finally, attention may 
be drawn to the fact that the nozzle is taken down close 
to the top of the bed so that the maximum possible head 
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FIG. 3 CROSS SECTION OF TROUGH AND DISCHARGE NOZZLE 


is obtained, 
on a plate arranged imm below it. Reechien 
this plate as the tank effluent does at a no inconsider- 
able velocity owing to the head under which it is dis- 
charged from -the nozzle, the result is the formation of 
a fan-shaped film * which falls lightly on the 
surface of the filter fans of adjacent nozzles 
spreading out sufficiently just to meet one another, 
so that the whole width of bed ig sprayed. The leeding 
advantages claimed for this system of spraying are first 
that the sewage is thoro aerated ; and, secondly, 
that, since it falls lightly, the solids in suspension are not 
forced down into the filtering material. 

Another result of having the continuous cavity at the 
top of the supply tube, which was referred to above, is 
that the tube remains full on the return or “ dry "” journey 
and forms « water seal on either side of the syphon valve, 
whether the latter be open or shut, the effect being that 
the syphon does net lose its seal when the water in the 
supply trough sinks to the int of non-distribution. 
A consequent advantage is t the discharge can be 
quickly started again after stopping without having to 
prime the syphon again by means of the air pump. 


As has been said above, the whole installation is 


| 
| 
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screwed from end to end. The revolution of the screw 
causes a lever, which is held in a guide, to travel back- 
wards and forwards from end to end of the screw, accord- 
ing to the direction of rotation of the latter. As the lever 
approaches either end of the screw it engages with lock 
nuts on the screw, which move the lever and guide through 
an angle of about 90 deg. This movement throws, to 
one side or the other, the weighted lever which is seen 
in the engraving, and which actuates the belt striking 
gear, reversing the direction of rotation of the driving 
gear, and hence the direction of travel of the distributors. 
The lock nuts disengage at the same moment, so that the 
actuating lever begins to travel to the otlier end of the 
serew and the operations are repeated. The worm and 
worm wheel are so proportioned that the reversal of 
direction of travel takes place just when the distributors 
reach the defined limits of travel in either direction. 
We watched the operations of reversing for some con- 
siderable time and noticed that the gear worked with 
ease and precision, notwithstanding the adverse circum- 
stances resulting from the heavy gale, to which attention 
has already been drawn. 

It will be noticed that the motion of the pulley shaft 
is transmitted to the driving drums through double-reduc- 
tion spur gearing. A length of rope equal in length to 
the travel of the distributors is wound on each drum 
and, as one end of the rope uncoils with the revolution of 
the drum, an equal length of rope is wound on. By 
this arrangement creep of the rope is avoided and the 
distributors cannot alter their position on the beds when 
once set. The loose belt pulleys have specially designed 
bosses and oil cavities, while the rope guiding pulleys, 
which, as explained above, are furnished with ball bearings, 
have also special lubrication arrangements which require 
very infrequent attention, and we were informed that 
the whole installation operates automatically and with a 
very small amount of supervision, the motor houses 


| having to be visited only at infrequent intervals. 


and that the liquid discharged impinges | 
ediately 





FIG. 4—INTERIOR OF MOTOR HOUSE FOR OPERATING 


By the courtesy of Mr. Hart we are enabled to give, as 
follows, the average of the analyses of the tank effluent 
and of the effluents coming from the filter beds on which 
these distributors are operating. 

Results in Parts per 100,000. 


Tank Filter bed 
effluent. effluent. 
Free ammonia .. 3.056 .. 0.371 
Albuminoid ammonia 0.397 .. 0.063 
Dryeen shorted now's at deg 
™ ‘ah. 6. 1.19 
itrogen as nitrates ae : 1.34 
as sodium chloride 8. 8.3 
Oxygen absorbed in 5 days | ‘after 
saturation Ae ms - 0.77 
Sohuble solids : - 723.5 - 76.1 
Suspended solids . 13.6 :*,3.9 
Putrescibility test <a Non- 
2 putrescent 


These results, which -hhave been obtained from filter 
beds that have only been in active operation for about 
three months and during the most disadvantageous 
season of the year, are regarded by Mr. Hart as very 
satisfactory. 

The special advantages—over and above those already 


alluded to-—-which Messrs Hartley claim for their system 





operated by two 10 horse-power motors, each motor of driving distributors by means of ropes, as described in 


driving eight distributors. There are two motor houses, 
each house taking charge of 3 actes ot beds. An interior 
view of one of these houses is given in Fig. 4. The motor, 
which, of course, is hot.seen in*the view, drives the r 
by means of belts--one of which is crossed—and A mud 
pulleys, the two outer of which are loose while that in the 
centre is fast. The direction of rotation of the gear and 
hence the direction of travel of the distributors is auto- 
matically reversed by throwing either the straight or the 
crossed belt on to the fast pulley, the arrangement~-being 
such, of course, that the two belts can never both be 
on the fast pulley at the same moment. The shifting 
of the belts is effected automatically by means of an 
interesting specially designed’ striking gear which is 
well illustrated in Fig. 4. It will be observed that on 


the pulley shaft there is key od a worm which meshes with 
@ worm wheel mounted on a horizontal shaft which is 


the foregoing, are as follow :— 

(a) It is possible to use large span distributors even 
up to 100ft. in length, where the land space available 
permits, so that the number of feeding sewage troughs 
is reduced and their cost diminished. 

(6) By a the distributors by means of ropes 
to having the motor—whether of the 
electric or other type, or.a water wheel—on dis- 
tributor itself, it is ible to grease both and 
wheels and thereby to prolong their life, whereas when 
the distributors are driven by frictional contact between 
wheels and rails, greasing is not possible ; and 
(c) Because both ends of the vaistributor are con- 
nected to the hauling ropes, there is no tendency for the 
distributors to get out of square with the beds so that 
excessive flange friction between wheels flanges and 
rails is obviated. 


in 





| following order :- 


With regard to the question of friction, whether between 
wheel flanges and rails or in the driving gear and rope 
guiding pulleys, we can say from personal observation 
that it varies very slightly. When the distributors 
are in motion the needle of the ammeter measuring the 
current absorbed by the motor is wonderfully steady. 
It is only when the reversals take place that a momentary 
“kick ’’ is observed, and even then it is doubtful if the 
motor absorbs more than, say, 8 horse-power fer perhaps 
a second or to. We may say that the belts are intention 
ally run slack so that at the moment of reversal they 
slip for possibly a couple of seconds until the inertia of 
the distributors, gearing and ropes has been overcome. 








The Institute of Metals. 


As previously announced, the annual general meeting 
of the Institute of Metals will be held in the House of the 
institution of Mechanical Engineers, Storey’s-gate, West - 
minster, S.W. 1, on Wednesday and Thursday, March 
12th and 13th, 1924. The meeting will begin at 10 a.m 
each day, concluding not later than 5 p.m. On Wednesday 
the incoming President will read his address. On March 
12th, the annual dinner of the Institute will be held at 
the Trocadero Restaurant, Piccadilly-cireus, W.1, at 
7.15 for 7.30 p.m. 

The following communications are expected to be sub 


mitted : 

1. Mr. W. E. Alkins, M.Sec., ** The Relation between the 
Tensile Strength and the Electrical Resistivity of Com 
mercially Pure Copper.” (Note.) 

Mr. D. Bunting, M.Sc., “* The Brittle Ranges in Bras 


the Izod Impact Test.” 
Se., Ph.D., “ The Cadmium- 


4. Mr. J. Warten Prive: D.Se., Ph.D., F.LC., and Mr 
J. S. Tidmusy B.Se., “* The Relative Corrosion of Zin 
and Lead in Solutions of Inorganic Salts.” 

5. Mr. J. Newton Friend, D.Se., Ph.D., F.1.C., and 
R. H. Vallance, M.Se., “‘ Determination of the Therma! 
Coefficients of Expansion of some Commercial Metal» 
= Alloys.” (Note.) 

Mr. K. Iokibe, M. 8e., 
Expand = Solidification 

7. Mr. Isihara, “The Equilibrium Diagram of the 
Copper- "Tin System.” 

8 Mr. C . M. Jenkins, B.Se., A.R.S.M., and Mr. D 

*D. Se., “ ‘The Constitution of the Alloys of Copper 
and Cadmium.” 

9. Mr. E. R. Jette, Mr. G. Phragmén, and Mr. A. F 
Westgren, Ph.D., ““ X-Ray Studies on the Copper Alumi 
nium Alloys.” 

10. Mr. Thomas Martin, M.Se., D.1.C., “ The 
Properties of Aluminium at High Temperatures.” 

ll. Mr. W. E. W. Millington, M. Inst. C.E., M.I. Mech 
E., and Professor F. C. Thompson, D.Met., B.Sc., “* The 
Investigation of a Fatigue Failure of Brass Tubes in « 
Feed-water Heater, with a Consideration of the Nature 
of Fatigue.” 

12. Mr. Francis W. Rowe, B.Sc., ** The Effect of Casting 
Temperature on the Physical Properties of a Sand-cast 
Zinc-Bronze.”’ (Note.) 

13. Mr. David Stockdale, B.A., “The Aluminium 
Copper Alloys. Alloys of Intermediate Composition.” 

14. Mr. Stuart H. J. Wilson, B.Sc. (N.Z.), M.Sc. (Vic.), 
*“* Note on the Effect of Cold-drawing and Annealing on 
Some Electro-chemical Properties of a Low-tin Bronze.” 

The papers will be taken, as far as possible, in the 
March 12th: Morning, Nos. 2 and 5; 
afternoon, Noe. 11, 10, 1, 14. March 13th: Morning, 
Nos. 4, 9, 12, 6; afternoon, Nos. 8, 13, 3, 7. 

May Lecture.—After the annual general meeting, the 
next gathering of members will take place, as previously 
announced, on Wednesday, June 4th, at the Institution of 
Mechanical Evgineers, London, in connection with the 
Empire Mining and Metallurgical Congress, when Dr. 
F. W. Aston, F.R.S., will deliver the annual May Lecture, 
his subject being “‘ Atoms and Isotopes.” 

Autumn Meeting._-The autumn meeting will be held 
in London from September 8th to 11th. 


‘ Copper-Zine Alloy 8 which 








TORSION METERS. 


February Ist, Mr. J. Ward delivered a 
‘Torsion Meters,’’ before the Junior Insti 
tution of Engineers. The torsion meter has an important 
fungtion in the test shop as well as in trials, and Mr. Ward 
described the principles of several makes, including the 
Beris-Gibson, Amsler, Hopkinson-Thring, and Denny- 
Edgecombe. The Hopkinson-Thring was, he said, that 
used in most of the ships of the Navy, and Siemens 
Bros. and Co., Limited, had lent one of the smaller sizes 
of that type for demonstration. It was explained that 
the length of shaft over which the twist is measured 
may be reduced to 12in., and that the angle of twist 
was read by means of the movement of a mirror fixed 
to a collar on the shaft. The mirror was tilted when a 
second collar moved relatively to the first, and an image 
of a straight filament lamp was reflected on to a ground 
glass scale, giving @ reading which was proportional 
to the twist in the shaft. The shaft horse-power was 
readily calculated by multiplying the scale reading by the 
revolutions per minute mtg constant. Since the appli- 
cation of double reduction ng to turbines, the revolu-geria 
tions had, Mr. Ward continued, dropped down to about 
one hundred, and the image was not well defined, showing 
that there was variation in torque due to vibration of 
@ very irregular and complex character. The inventors 
of all these types of instruments, optical, electrical, and 
ical, were, the — added, rs who had 
@ sound knowledge of gad peg sciences, and although 
junior engineers-rather inclined-to bégrudge the time they 
had to spend at physics lecturés and laboratories, his 
advice to them was to grind in the principles thoroughly 


On Friday, 
lecturette on 





and then the practical applications would easily follow. 
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Tests on a Cylindrical Marine Boiler 
with and without Preheated Air.* 


By W. H. OWEN. 

[ue tests of which an account is given in this paper were 
taken with the object of ascertaining what economical 
results were to be expected from a marine boiler of the 
cylindrical type when the air for combustion was pre- 
heated, by a new form of heater, to a degree much higher 
than had been possible with the type of apparatus hitherto 
used, and to compare this efficiency with that obtained 
with natural draught. 

‘Two series of trials were made. The first by Professor 
W. J. Goudie, D.Sec., and his assistants, Mr. J. Small, B.Sc., 
and Mr. E. W. Geyer, B.Sc., were intended to ascertain 
the efficiencies with coal and with natural draught. The 
second, by the staff of Messrs. James Howden and Co., 
Limited, under my supervision, were of a somewhat special 
cheracter for the purpose of obtaining information upon 
detinite points, such as the variation of the efficiency with 
the amount of air admitted per pound of fuel, and the 
efiect of shortening the tubular heating surface at the 
smoke-box end with the view of the possible cheapening and 
lightening of the cylindrical type of marine boiler. The 
opportunity was taken of making ordinary efficiency tests 


except at a very great increase in both cost and weight. 
Of course, the exchange ot heat takes place ultimately by | 
conduction, as in the heaters of the ordinary type. As 
the plates revolve, a cyclical variation in their surface | 
temperature occurs, but at the centre the temperature 


remains nearly constant. Evidently the amount of this 
variation depends upon the mass, combined with the con- 
ductivity and the specific heat of the material and the 
length of time during which it is exposed respectively to 
the action of the gases and the air; or, in other words, 
upon the speed of rotation, which in all sizes is 6 revolutions 
per minute. The average amount of this variation is, 
however, very small, and is computed to be not more than 
12 deg. Fah. for usual proportions. 

Table I. gives the @ particulars of a number of 
tests with both coal and oil, with and without preheated 
air. The efficiency obtained is exceedingly high, but there 
should be little difficulty in obtaining 
this figure at sea with the Howden- Ljungstroém air pre- 
heater, esuming very ordinary skilled supervision, and 
the exercise of due care with regard to the*cleanness 
of the oil strainers and burners, and, to what is of primary 
importance, the temperature of the oil before ying. 
For every class of oil there is a temperature at which the | 
best results are obtained, and with some kinds a slight | 


and maintaining | 





consumption _ fall to .407 lb. per hour per shait 
horse-power. hese figures would, in practice, be modi- 
fied according z the extent that reversible feed-heating 
could be applied. 

Satura steam is assumed in all cases. It will be 
observed that the gain increases slowly in the region of the 
highest pressures, but that considerable economies may 
be affected by very moderate departures from existing 
practice by carrying out, as far as practicable, the prin- 
ciple of reversible feed-heating by the turbine, combined 
with the high boiler efficiency made possible by the use 
of highly preheated air. 





COPPER OUTPUT IN UNITED STATES. 


~t 





Tue United Stat tt of the Interior reports 
that the smelter production of copper in 1923, as deter- 
mined by the Geological Survey from rts of the 

“smelters, showing the actual production Sor eleven months 
and the estimated jon in December, was about 
1,477,000,000 Ib., compared with 950,000,000 Ib. in 1922, 


Tance L—-Principal Results Deduced from the Tests. 





at about full load. These trials were made with oil as fuel. Duration in hours i ae aa 4 / 4 3 4 5 
he oil fuel plant was of the standard Weallsend-Howden Condition ot air Sie tiss. os ants ; Preheated Preheated Prehoated Preheated Nat. draught 
type. The steam made in the boiler was allowed to escape Fuel ++ ae om ts 6% : Oil Oil Oil Coal Coal 
to the atmosphere through the safety valves, the pressure Steam pr q nt. gauge os 186 186.5 184.1 185 _. 4e 
being kept nearly constant by manipulating the easing Quality of steam (arene) — Mat fs “ <6 yn nad =a pg 
gear when necessary. During the coal trials the fuel was wot calorific i BTU. ees ue 17 4g ™“ 17,480 17 - 13. 4 14 ro 
fired at a constant rate, the time interval between succes- Water evaporated, Ib. per hour . sek xs 6, 6,565 6,123.3 6,982 3,914.4 
sive charges in each furnace being 10 minutes. Water evaporated, Ib. per hour per Ib. offuel .. | A 14.74 | 14.41 14.37 ll "8.89 
\ general arrangement of the test boiler and air pre- Water evaporated, lb. per hour per square foot of heat-’ 
heater is shown below. The type of preheater used in ing surface .. 6.4 7.77 5.91 7.67 4.3 
the tests represents the latest development of this form - ate ks boiler front, tanto ch eweter 435 18 “a ; os —" 
of heat recovery apparatus. In ordinary t of air) Af See © eee ee : 
heater, the gases Pe the air traverse cumediio Saaes of a > — —{ oe oe "3 63  — 1 = 19 “13 0 “1. 0 
dividing wall, so that the heat is transmitted by conduc- Boller efficieney. Sor-ebes. _ - ‘ poy 89. 7 87.0 87. 88.1 66.17 


tion from the gases to the air. In the Howden-Ljung- 
strom type, heat is being stored on the regenerative prin- 
ciple in one part of the apparatus, whilst heat previously 
stored is being given up to the air in the other, the air and 
gases traversing alternately the same identical surfaces. 
Che principle is not new, and is familiar to metallurgical 
engineers in the form of brickwork regenerators. In that 
form the action is intermittent, the streams of gas and air 
being alternately and periodically diverted from one set 
of regenerators to the other, but in the Howden-Ljung- 
strom form, the process is made continuous by assembling 
the regenerator matorial in a rotating part, in such a way 
that it passes alternately through the waste gas and the 
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departure either way will have a quite important adverse 
effect upon efficiency. 

Some general remarks with regard to the effect of highly 
preheated air and forced daught upon combustion may 
be of interest. 

Observations through the sight holes at the back of 
the test boiler when oil and various classes of coal were 
being burned, showed that in all cases combustion was 
visibly improved. In the first place the quantity of air 
needed for perfect combustion without the risk of com- 
bustibles appearing in the exit gases, is considerably 
less. ‘The initial temperature is higher, the flame brighter 
and combustion commences quickly, and is apparently, 
quickly completed in the furnace itself, in which there 
was no brickwork whatever except to protect the fronts 
from radiation. 
rates of about 7 lb. 
per hour, with percentages of CO, up to and exceeding 
14, 
not extend much beyond the front half of the furnace, 
the gases passing through the throat to the combustion 
chamber consisting apparently of nothing but inert 
products with very little trace of smoke, having lost 
nearly all luminosity owing to tho rapid fall in tem- 
perature. 

There can be little doubt that a very large portion of | 
the total evaporation is performed in the furneces by 
radiation and direct contact. 

With coal, precisely the same effects were seon. Even 
with poor qualities of 8500 to 9000 B.Th.U.’s having 
a large ash content, burned at the rate of 30 lb. per square 
foot of grate surface “< hour, the flame in the furnece 
white, and quite as 
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oil or coal with 
the contrast 
It 
admit a considerable 














centage if much smoke is to be 








“Tre Encmnen” 


BOILER FITTED WITH HOWDEN-LIJUNGSTROM AIR - PREHEATER 


air currents, absorbing heat from the gases and restoring 
heat to the air. 

The gases and the air traverse the surfaces of the material 
in the rotor in opposite axial directions, so thet the 
exchange of heat is performed during a counter-current 
process, thus giving a high regenerative efficiency. The 
regenerative elements, as built up in the rotor, consist of 
large number of thin corrugated plates, about } mm. in 
thickness. The corrugated plates are held between flat 
plates of the same thickness so that very small triangular 
passages are formed, and the pletes are disposed in the 
rotor in such a way that the direction of the passages is 
parallel with the axis of the rotor. In this manner it is 
possible to provide, within a comparatively small space, 
& very large surface, which varies from four to six times 
the boiler-heating surface, according to circumstances, and 
enables the temperature of the exit geses to be lowered to 
& degree not practicable with the ordinary type of heater, 


* Abstracts from a paper road before the Institution of Engi- 
teers and Shipbuilders in Scotland on February l2th, 
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avoided, with a consequence that 











It is quite certein that for 
all classes of fuel the combina- 
tion of forced draught with 
highly preheated air has a most 
beneficial effect upon the com- 
plex proeegs of combustion, and 
that by its use both increased 

efficiency can be obtained 


Swam Sc 


output and improved 
together. 

A word may be said with regard to future develop- 
ments. At the moment it would seem that they must 
be on the lines of the latest land practice that is in the 
direction of higher boiler pressures, lighter boilers, and 
the application of the prince iple of reversible feed-heating 
in series, by steam drawn from severel steges of the 
turbine. By these methods not only would the quantity 
of steam per shaft horse-power be less, requiring fewer 
boilers, but the boilers themselves would weigh less than 
cylindrical boilers and the total weight would be reduced 
considerably. 

By increasing the pressure to 300 1b. per square inch 
the overall thermal efficiency, with full reversible feed- 
heating, a boiler efficiency of 90 per cent., and turbine 
and gearing efficiency of 81.25 per cent., would be 34.56 
per cent., and a shaft eee power would be_ obtained 
for .515Ib. of oil. With 55016. of steam pressure, only 


_47 Ib. of oil would be reauial and if the pressure were 
increased still further to 


1500 Ib. per square inch, the oil 


When burning heavy oil at evaporative | 
per square foot of heating surface | 


the flame is active and exceedingly bright and does | 


is neces- | 


an increase of slightly over 55 per cent. The smelter 
production of copper for December, as estimated by the 
producing companies, was 132,000,000 lb., or at the rate 
of about 1,584,000,000 Ib. a year. 

The production of new refined copper from domestic 
sources, determined similarly, was about 1,435,000,000 Ib., 
compared with 905,000,000 lb. in 1922. In 1923 the 
production of new refined copper from domestic and 
foreign sources, plus the imports of refined copper, 
amounted to about 2,118,000,000lb. compared with 
1,359,000,000 Ib. in 1922. In addition to the output of 
new refined copper, about 130,000,000 Ib. of secondary 
copper was produced at the refineries, compared with 
146,000,000 Ib. in 1922, so that the total output of refined 
copper was about '2,248,000,000 Ib. in 1923, and 
1,505,000,000 Ib. in 1922 

The imports of copper in unmanufactured form during 
| the first eleven months of 1923, according to the Bureau 
of Foreign and Domestic Commérce, amounted to 
| 623,519,135 Ib., compared with 541,013,220lb. during 
| the entire year 1922, and 350,472,611 Ib. in 1921. The 
| exports for the first eleven months of 1923 amounted to 
| 739,049,275 Ib., compared with 743,039,888 lb. during 
| the entire year 1922. 

Stocks of refined copper in the hands of domestic 
refineries on December 31st, 1923, as estimated by the re 
| fing companies, amounted to about 256,000,000 Ib., 

compared with 216,000,000 Tb. on December 3lst, 1922 
Stocks of blister copper and material in process of refining. 
in the hands of the smelters, in transit to refineries, and 
| at refineries on December 31st, 1923, were estimated, by 
| smelting and refining companies, at about 490,000,000 Ib, 
compared with 361, 1,000,000 Ib. on December 3ist, 1922. 








PRENCH IRON AnD orem. PRODUCTION. 


AccoRDING to statistics published by the Comité des 
| F the number of blast-furnaces alight in France 
my ae Ss Ist was 119, as compared with 116 on 
November Ist, 77 on April Ist, and 116 on January Ist, 
1923. The number of blast-furnaces ready for operation 


the initial temperature is | was 57, whilst those under construction or repair numbered 
lowered, and the efficiency is 43. Three furnaces were lighted during November 
reduced by large quantities of one in the East, one in Alsace-Lorraine, and one in the 
heat being carried awey, by South-West; the number of works active on December 
the excess of air necessary to | Ist was, thus, three above the number on January Ist, 
avoid incomplete combustion. 1923. 


The production of pig iron during November amounted 
to 536,149 tons, against 514,230 tons for the preceding 
month. This quantity was made up as follows :—Refin- 
ing, 30,812 tons; foundry, 99,111 tons; Bessemer, 
2407 tons; Thomas, 378, 839 tons; special 24,980. The 
total shows an increase of 21,919 tons over October, 
and 22,861 tons over December, 1922. 

The production of steel showed an increase of 15,831 
tons compared with October, and an increase of 77,930 
over December, 1922, the November being 492,527 
tons, of which 479,931 consisted of ingots and 12,596 
of castings. Disannexed Lorraine's share reached, as 
regards pig iron, the January level, and as regards steel, 
considerably exceeded that of December, 1922, the pro 
duction of pig iron being 194,606 tons, and that of steel 
159,535 tons. These results, which are the best since the 
Armistice, show that, as far as pig iron, and especially 
steel, are concerned, the French industry was then in a 
better situation than before the occupation of the Ruhr. 





A REPORT is current in Madrid that Krupps, ef Essen, 
are in treaty with the Compania Transmediterranea for 
the purchase of the latter's shipypilding yard at Valencia, 
which was built during the war, but never used ow ing to the 
shipbuilding crisis. 








THE ENGINEER 









KE. 


>») 
~<—s 


1924 








THE 


SWINDON 


LOCOMOTIVE 


BUILI 


FOR 


AT THE 


AND 


DESIGNED 


VALE 


RAILWAY 


RAILWAY 


OF 


OF 


RHEILDOL 


WORKS THE GREAT WESTERN 








Rolling Stock for the Vale of Rheidol 
Railway. 


Tux Vale of Rheidol Light Railway is a narrow-gauge 
line which connects Aberystwyth and Devil's Bridge. It 
was, until “‘ grouping ”’ came into force, part of the Cam 
brian system. Its length is 11} miles, but there is a gradient 
of 1 in 50 for nearly 4 miles, whilst the curves are sherp 
and numerous. For this little line, with its lft. 11 }in. 
gauge, two powerful tank engines were designed and 
built at Swindon last year. One of them is illustrated on 
this page. The dumpy appearance of the engine will be 
noticed. It results from the fact that the gauge is very 
narrow and the curves very sharp; hence the centre of 
gravity had to be kept low. The cylinders are 11}in. in 
diameter, with a stroke of 17in. With a working boiler pres- 
sure of 165 Ib. per square inch, the engines develop a tractive 
effort of 10,510 Ib., which enables them to take two extra 








entitled to describe himself as, a chartered electrical engi 
neer, and in using that description after his name shall 
place it after the designation of the class in the Institution 
to which he beiongs, stated in accordance with the follow- 
ing abbrevaited forms, namely, M.I.E.E. or A.M.1.E.E., as 
the case may be. 
(c) A member or associate member practising 
(i.) Under the title of, or as an ofticer or employee of, 
a limited company authorised to carry on the business 
of an electrical engineer in all or any of its branches ; 
or 
(ii.) In partnership with any person who is not a 
member or associate member of the Institution under 
the title of a firm, 


shall not use or permit to be used after the title of any 
such company or firm the designation *‘ chartered elec- 
trical engineer ”’ or “ chartered electrical engineers ” or 
describe or permit the description of such company or 
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coaches. ‘The driving wheels are six-coupled on a wheel 
base of no more than 6ft. 
each end, have a side play of 4}in. 
Belpaire box. 

The new summer cars, one of which we illustrate, are 
32ft. long, 6ft. wide and have seats for forty-eight pas- 
sengers. The sides are steel panelled up to 2ft. from the 
floor, with lft. of wire netting above. The underframe, 
built of steel, is carried on two four-wheeled bogies. 


The boiler has a 








INSTITUTION OF ELECTRICAL ENGINEERS. 


At @ special general meeting of the corporate members 


held in the Lecture Theatre of the Institution at Savoy- 
place, Victoria Embankment, W.C. 2, 
February 28th, 1924, at 5.30 p.m., the following resolu- 
tion will be considered :— 


That the following be substituted for by-law 9 of the 
by-laws of the Institution :— 


exclusive use after his name ot the initials ‘“‘ Hon. 
M.I.E.E."’; a member of the initials ‘‘M.I.E.E.”; an 
associate member of the initials ‘‘ A.M.I.E.E.” ; 
ciate of the initials ‘‘ Associate I.E.E.”; a graduate of 
the initials “‘ Graduate"#E.E.”; and a student of the 
initials ‘“* Student I.E.E.” 

(6) Every member and associate member is, and is 








SUMMER CAR FOR THE VALE OF RHEIDOL 


The special pony trucks, one at | 


of the Institution of Electrical Engincers, which will be | 


on Thursday, 


%. (4) An honorary member shall be entitled to the | 


an asso- | 


Pee a st 
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RAILWAY 


| firm in eny way as “ chartered electrical engineer "’ or 
“‘ chartered electrical engineers.” 

(d) No person shall adopt or describe himself by any 
other description or abbreviation to indicate the class to 
which he belongs than is provided in this by-law for such 
| class. 
| 








Catalogues. 


Vono Company, Dudley Port, Stafis.—Pamphlet on Vono 
semi-steel vices. 

A.C. Cars, Limited, 55 and 56, Pall Mall, 8.W. 1. 
of A.C. light car catalogue for 1924. 
|_ H.R. Gear Company, Limited, 20, Conduit-street, W. 1.— 
| Pamphlet on the H.R. reduction gear. 

Carron Company, Carron, Falkirk.—-Sectional catalogue on 
| ships’ side lights, patented saloon lights, &c. 
| § Parsons anp Co., St. George’s Ironworks, Bridge-street, 
| Bradford.—Catalogue of weighing apparatus. 


Copy 


Ruston anp Hornsspy, Limited, Lincoln.—Information 

| regarding the Ruston patented Thermax boiler. 
| _ Steet Bett Conveyors, Limited, Norwich Union Chambers, 
| Birmingham.— Catalogue of stcel belt conveyors. 

Tuos. W. Wann, Limited, Sheffield—A very fine brochure 
dealing with its activities has been issued by this firm. 
Cuartes Enirn anv Co., Palace Chambers, Bridge-street, 
W. 1.—Leaflet No. 7 on British-built Riley stokers. 
Sueit-Mex, Limited. Shell Corner, Kingsway, W.C. 2 
Booklet on general lubricating oils for loom and spindle. 


| 8. 





| Wetpiess Cuatns, Limited, Gartsherrio, Coatbridg: 
Pamphlet on “ Safety in the Colliery,” 

F. anp H. Me.en, Limited, Express Works, Birmingham. 
List No. 103 of carrier tricycles and oycles. 

Dean, Surri AND Grace, Limited, Keighley, Yorks.—Cai.. 
logue for 1924, entitled *‘ The Lathe People.”’ 

Warts, Fincnam anv Co., Limited, 22, Billiter-street, E.C. 3, 
—Additional pages for the general catalogue. 

Freropo, Limited, Chapel-en-le-Frith, Derbyshire.—Booklo; 
containing practical data on friction transmission. 

Crosstey Brotners, Limited, Openshaw, Manchester 
Copy of pamphlet treating with Crossley productions. 

Cooxr, TROUGHTON AND Stums, Limited, Buckingham Work: 
Yorks.—Illustrated catalogue on surveying instruments. 

EpeGar ALLEN AND Co., Limited, Imperial Steel Works, 
| Sheffield.—Pamphlet on Edgar Allen plain carbon tool steels 
| Ruston anp Hornspy, Limited, Lincoln.—Pamphiet on 20 
horse-power Ruston-Hornsby car ; spare parts list ; model! Lb. 2 
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56, Victoria-street, S.W. 1.—Copy of the firm's quarterly bullet i; 

Brusn Evecreica, Enaiveertne Company, Limited, Falcon 
Works, Loughborough.—- Folder on the construction of omnibus 
bodies. 

Horrmaxn Manvuracturtne Company, Limited, Chelmsford, ‘ 
Essex.— Brochure on Hoffmann self-aligning ball and roijler . 
bearings. I 

J. Sroxe anv Co., Limited, Deptford, 8.E. 14.-—Leatlets , 
on Tyfon whistles and self-coutained self-balanced ships’ . 
windows. ‘ 

G. ann J. Were, Limited, Cathcart, Glasgow.—Seciion 4 | 
main catalogue on Weir pumps for feed and other duties. Land 


installations. 

Winton Exoinewnine Company, 8, Grosvenor, Bath. 
on the “ Dick” patented easy starter, Illustrated * 
special pattern. . 

Ropert Boyie anp Sons, 64, Holborn-viaduct, E.C. | i 
A copy of Mr. Robert Boyle’s book on * The Ventilati f é 

Public Buildings.” 





Davip Briper anv Cv., Limited, Castleton Lronw 
Castleton, Manchester.-—Catalogue C.A. 23 on modern ca 
making machinery. 
Noset Inpustrirs, Limited, Nobel House, 5.W. 1. -lan t t 


on “Metal Breaking with Explosives and other Unconu 
Blasting Operations.” 


| Cow nmnaw-WarnkR anp Co. (1920), Limited, |} ' 
Stoke-on-Trent Leafiet on Carron haulage gear Brochure a 
on * Output ” coal cutters. p 
R. A. SKELTON anv Co. Steen. anp Enginneutne, Limited r 
Handbook No, 19, treating the subject of structural steel, 2 
sizes, extras, code words, &c " 
Ropey anv Co., Lincoln._—Catalogue No. 387 on portable and % 


semi-portable steam engines. Catalogue No. 393 on 


engines, locomotives, boilers, Kc. 


fF 

Lacy-Hvu.sert anv Co., Limited, 91, Victoria-stroet, 8.W. |. d 

Copy of pamphlet concerned with compressed air plants and 

_ ' 

tools for engineers and contractors. 

Crompton anpd Co., Limited, Chelmsford.——Lllustrated ’ 
booklet on the Crompton-Roberison bridge potentiometer 

adapted for use in meter test rooms. - 

Foster ENcingcerinc Company, Limited, Wirmbled : 

London, 8.W. 19.— Pamphlets and leaflets on lanterns for cus q 


filled lamps, switchgear, and transformers. 
Enoingertne Company, Limited, 
A comp ete 


CHEMICAL AND TECHNICAL 
11, Pancras-lane, Queen Victoria-street, E.C. 4. 
list of moulding sand and core preparations. 

Mit.ars’ Timper anp Trapine Company, Limited, linner's 
Hall, 90, Winchester-street, London, E.C. 2.—Brochure on road 
plant, the 1923 Roads Congress Edition. a 

Tue Ferro-Arc Wetpine Company, Limited, 12, Grosvenor 


gardens, London, 8.W. 1.—-Pamphlet describing Ferrodes ) 
flux-coated electrodes for are welding J 
Automatic Cou. Winper anp Execrraica, Equirment t] 


Company, Limited, Wellington House, Buckingham-gate,5.W. }. 
Diagram and description of the Macadie automatic coil winder ye 
INTERNATIONAL Exgectrotytic PLrant Company, Limited, 

New Crane-street, Chester.—-Pamphlet describing large electro 

lytic plant erected by the company at Erith Oil Works, Lirnited 

| G. ano J. Wetr, Limited, Cathcart, Glasgow.—Latest issu 4 

| of Marine Auxiliary Catalogue, Section I. Feed pumps, ballas 

| and bilge pumps, oil fuel transfer pumps, and Paragon air pumps 

Gwynnxes Enoixnesretne Company, Limited (Gwynnes 
Limited), Hammersmith Ironworks, London, W. 6.-—List 
No. 615. Gwynnes “ Invincible ”’ centrifugal circulating pump 
C type. 

Saxitp AND Paxtyers, 2, Central-buildings, Westminste: 
8.W. 1.—Well-got-up brochure giving illustrations of numerou 
structures in reinforced concrete designed and carried out b) 
the firm. 

A. Ransome Anpv Co., Limited, Stanley Works, Newark-on 
Trent.—Copy of G24 genoral catalogue of sawing and wood 
working machinery, entirely revised and much new matter 
embodied. 

Tuomas BRoADBENT AND Limited, Huddersfield 
A copy of the “ Broadbent ’’ patented centrifugal clutch cata 
logue. New tables, matter and blocks have been embodied in 
this new issue. 

Brusu Evecraica, ENGineertne Comrany, Limited, Loug 
borough.—-Copy of pamphlet 100/0—-6a, giving particula 
of the operation of the 5000-kilowatt Brush-Ljungstr: 
turbo-generator. 





Sons, 


FuLterton, Hopcart ano Barcriay, Limited, Paisley 
Bound catalogue. Sections on winding engines, hydraulic plant 
air compressors, Cvaporators, steam engines and condenser 
iron castings, &c. 

FuLter-Lenicu Company, Fullerton, Pa., U.S.A.—Bulletu 
No. 900, pulverised coal for boilers. Pamphlet on Fuller-Lehig! 
equipment. Copy of the Fuller News, containing description of 
Fuller-Kinyon conveying system. 

Manwove, AuLiotr anv Co., Limited, Bloomsgrove Works, 
Nottingham.—Card illustrating various types of filter presses 
for clarifying liquids, separating liquid from solids, and washing 
the solids after Coanovel of the liquid. a 

Epear W. Darry, Norwich House, Southampton-street 
W.C. 1.—Catalogue of A.B.C, Anglo Belgian Company semi a 
Diese] oil engines, stationary and marine types, for working on 
heavy oils, 10 to 200 braks horse-power. 

Wx. Jonnsow anp Sons (Lzeeps), Limited, Castleton Foundry, 
Armley, Leeds.—Brochure B.M. 2 on briquetting machinery 
elevating, conveying, distributing, crushing, measuring, mixing, 
heating or cooking, pressing, drying and calcining plant. 
NeGRETTI AND ZamBra, 38, Holborn-viaduct, E.C. 1.- 
Pamphlets :—*‘ Notes on, Temporatures, Thermometers, au ‘ 
Hydrometers;"’ ‘‘ Distance Thermometers;*? ‘* Electrica! 


Thermometers and Pyrometers ;*’ ‘‘ Hair Hygrometer;” and I 
“* Nautical Instruments.” h 

ConsoLipaTtep Pyrecmatic Toot Company, Limited, 170, G 
Piccadilly, W.1.—Copy of Duff- jacks catalogue No. 106; a 
European edition. Circular 90, C.P. rock drills for rapid-econo li 
mical work. Circular 89, Little Giant B.Q. 46 hammer drill a 








(a one-man tool). Catalogue No. 12 E., electric tool catalogue. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Trade Position. 


Lon, steel and engineering works in the Midlands 
appear to be better employed than has been the case since 
the year opened. Increased labour is béing absorbed 
by the various industries, and activity, on the whole, 
is well maintained. The iron and steel market is un- 
settled by the dock strike, and business is on the smal] 
side, forward contracting not meeting the ideas of either 
producer or consumer. Prices continue fairly steady, with 
an upward tendency, notwithstanding the keen com- 
petition still being met with from the Continent. Con- 
siderable quantities of foreign material, raw, semi-manu- 
factured and finished, have come into the district during 
the past few weeks, but the delay in deliveries now being 
experienced has caused many consumers to place small 
orders to carry them on with local iron and steel 
ters. The official returns of last month's trade afford 
some evidence of a sound business undertone, but while 
exports of iron and steel have been practically stationary 
during the past two months, imports have increased. 
The shipments we received in January amounted to 
141,590 tons, against 108,070 tons in December, and 
97,462 tons in November. All the main classes of material 
have been imported in increasing quantities, and there 
is every evidence that the continental invasion of our 
iron and steel market is a very real one, and one which 
is causing the Midland, in common with other producers, 
considerable anxiety. 


mas 


Pig Iron and Coke. 


The pig iron market is depressed by the absten- 
tion of buyers, who are disinclined to buy even in replace- 
ment of contracts that are running out. Specifications 

», however, coming in welk, and unless untoward circum- 


stances imterpose, consumptive demand ought to be 
assured. Smelters do not care to enter into forward 
commitments, owing to the uncertain outlook with 


regard to fuel. It is now considered that the basis price 
of coke will be raised from 24s. to 28s. at the end of March. 
lt is significant that 28s. and even 30s. is being paid for 
supplies additional to contract quantities, which repre- 
vents a very considerable addition to the cost of manu- 
facturing pig. Buyers, however, are setting their faces 
determinedly against higher prices, and the efforts made 
hy Midland smelters in recent weeks to secure advances 
met with but little success. In a few cases, how- 
slightly more than ruling rates have been paid 
for small lots. Derbyshire No. 3 foundry, for instance, 
has been sold at £4 16s. 6d. at furnaces, and forge has been 


have 


ever, 


are not altogether an unmixed evil, the cheap serap 
assisting the steel makers and the billets supplying material 
' to Staffordshire re-rollers and others to enable them to 
compete in the international market. But steel makers 
find it difficult, and in some eases impossible, to make 
steel at a profit. 


Merchant Bars Dearer. 


Staffordshire ironmasters continue to find an 
outlet for their production and are hopeful as to the 
future. Makers of marked bars have not departed from 
their long-standing basis of £14 10s., nor have Crown 
bars advanced in any great degree, though demand has 
distinctly improved of late. It is still claimed by some 
buyers that they can place orders at £12 10s., though 
most makers want from half-a-crown to 5s. more, and 
some houses refuse to go below their quotation of £12 15s. 
per ton. Chain iron is fairly generally quoted at 
£12 12s. 6d. Without paying any attention to con- 
tinental competition, makers of nut and bolt and fencing 
iron are stiffening their prices. South Staffordshire 
mills have raised their price to £11 15s., while Lancashire 
houses, who will not entertain business at less than £12, 
quote £12 5s. Belgian makers, though they quote 
£8 15s., are not in a position to undertake new commit- 
ments on any scale in view of the heavy arrears on previous 
transactions. Lancashire iron hoops have been advanced 
to £15 f.o.b. 


Galvanised Sheet Prices Advanced. 


The sheet trade is stronger in all departments, 
and inakers of galvanised sheets find sufficiently improved 
inquiry to enable them to advance the price of 24-gauge 
corrugated sheets to a minimum of £18 7s. 6d f.o.b. or 
at makers’ works. Good quantities of black sheets are 
being taken for galvanised hollow-ware and automobile 
requirements, but in this department values remain 
unaltered. The tin-plate trade is busy, with good forward 
bookings. 


Institute of Metals. 


At the annual dinner of the Birmingham Section 
of the Institute of Metals on Saturday last, Sir Gerald 
Muntz pleaded for a closer alliance between scientific 
research and actual practice, and Major 8. J. Thompson 
(chairman of the Midland branch of the Institution of 
Mechanical Engineers) said that engineers looked to the 
Institute of Metals to give them that new metal which had 
so often been prophesied and which was to revolutionise 
engineering. They were all looking out, he said, for a 
stronger and lighter metal, and he was inclined to think 
that this would some day be found. The local section 
of the Institute, which started in 1910 with a membership 
of between 80 and 90, has shown considerable progress, 
now having a total membership of 250. 





quoted as high as £4 12s. 6d., though that is quite an 
outside figure. Northamptonshire foundry is firm at 
{4 13s. 6d., and forge at £4 6s. 6d. Two Black Country 
furnaces have been brought inte operation since the | 
railway strike, but one, which was damped down through 
failure of the coke supply, remains idle. The pig iron 
production statistics for January have proved an agree- 
able surprise, for, in spite of the damping down of fifteen 
furnaces, 631,500 tons were produced, an increase of 
5000 tons on December, and the best production since 
July. That continental blast-furnacemen are extending 
their operations is shown by the fact that last month 
Belgium shipped us 3330 tons of pig. The total imports 
of forge and foundry pig iron from all sources amounted 
to 5774 tons, as compared with 3941 tons in December. | 
No less than 6568 tons of basic pig were landed at the | 
ports last month against none in December and only 
$49 tons in November. It is further of interest to note 
that our exports of pig iron, 39,128 tons, though between 
7000 and 8000 tons less than in December, exceeded 
imports by about 26,000 tons. France bought from us 
only 687 tons, as against over 5000 in January last year. 
Belgium bought almost as much as she sold in this market. 
If this is not a satisfactory relation, it is not so bad as 
some not very distant experienceg, 





Steel Values Unchanged. 


Mr. Job Baker. 


The death took place on Saturday last of Mr. 
Job Baker, of Smethwick, who took a prominent part in 
the commercial and public life of Oldbury. Mr. Baker 
was for many years associated with the Metropolitan 
Carriage Works at that town, but of recent years he had 
been a director of a number of concerns in the district, 
including those of Accles and Pollock, Limited; Hunt 
Bros. (Oldbury), Limited ; Tubes Investment, Limited ; 
Bromford, Limited ; Engineers and Lronfounders, Limited ; 
Alfred Roberts, Limited ; and J. H. Richards. 


Mr. Barzillai Hingley. 


Metals. 


The recent improvement in the copper market 
is generally believed to be caused by the American position. 
Many consumers there have, apparently, come to the con- 
clusion that there is nothing to be gained by keeping their 
stocks of c low, and this has led to much larger home 
buying. So far there has not been any attempt to reduce 
the output, but if consumers will now begin to hold larger 
stocks there is no doubt but that the situation will im- 
prove. Of course, we have had so many little spurts 
in the market which have proved abortive that 
a good deal of doubt is —T, as to the permanence 
of the present advance. When brokers take the oppor- 
tunity of warning the consumer that the market is going 
up, it is like the old saying about the cry of “ Wolf” ; 
but it must be remembered that in the end the wolf did 
come, and in the same manner the rise in copper will 
also come eventually, There seems to be rather more 
disposition in this market to buy copper for stock, and some 
selling agents and merchants report a better business ; 
but there ig still a good deal of hesitation, for the history 
of prices during the last twelve months certainly en 
courages disbelief in the market. In the market for tin 
a good deal of difference of opinion is to be found. When 
an opinion is expressed the usual feeling about it, expressed 
or understood, is that it is utter guesswork. No one 
can know what is going to happen in tin, but one eannot 
say that it is improbable that £300 may be reached 
before the reaction sets in. There have been two or threo 
attempts lately to knock prices down, but so far they 
have been unsuccessful. So far as supplies are concerned, 
there is, as yet, no evidence that these are being increased. 
The output from the F.M.S. sources has been greeter, 
.but this was offset by smaller outputs elsewhere. There 
has been no sign of weakening so fer in the market for 
lead. It seems difficult to get up much confidence because 
the prices now cutrent look so dangerous to people who, 
all through their lives, have regarded lead as too high 
when it reached £15 per ton. But lead conditions are 
totally different from what they were before motor cars and 
electric cables called for so large asupply. The advance 
in price, however, is certainly rather suggestive of extrava 
| gance, amounting, as it does, to nearly £4 per ton since the 
opening of the year. 





Pig Iron. 


The market for pig iron is rather disturbed 
just now by uncertainty as to what will be the effect 
of the dock strike. Of course, if a settlement is reached 
quickly, there will be practically no effect ; but if the dis- 
pute be prolonged, various contradictory influences will 
come into play. In the first place, the arrival of foreign 
pig iron in Scotland will be stopped, and that may react 
on the Cleveland market ; and in the second place, there 
| may be a shortage of hematite ore, which will react on 
| East Coast hematite. These are influences in favour of 
| higher prices; but the general stoppege of trade may 
work the other way. In the Manchester market very 
little is being done this week, for people do not know what 
view to take of the future. There are a few small sales 
of foundry iron at 102s. 6d. per ton delivered, and some 


business is done in Scotch iron et 116s. 6d. to 117s. 6d. 


| 


| for future delivery. 


per ton; but one does not hear of any large business 
The outlook is so obscure that 
neither buyers nor sellers of pig iron are anxious to do 
| business. The prospect of dearer blast-furnace coke is 
| still worrying the Midland makers of pig iron, for it is 
feared that in the present state of trade it will be impossible 
to transfer this expense to the consumer. At present, 
| at any rate, the ironfoundry trade of the district is in no 
| position to bear any addition to its costs of manufacture. 


The death occurred on Sunday last at Cradley | 


Heath, in his eighty-ninth year, of Mr. Barzillai Hingley, 
one of the many sons of Barbillai and Ann Hingley, who 
were among the pioneers of the chain and cable indus- 
tries, which find their largest productions in and around 
Cradley Heath. On the death of his father, Mr. Hingley 
became one of the partners in the firm which bears his 
name and later he became sole proprietor. 


Unemployment—-Further Improvement. 


The returns of unemployment for the Midland 


| area again this week reflect a much healthier state of the 


There is no development of importance on the | 
week in steel. The works are not pressing their material 
on the market, still having good reserves of orders, especi- 
ally on railway account. The trade has derived some 
benefit from the gradual expansion of shipbuilding, 
the prospects of this industry being rather more hopeful 
than for some time. Some producers of structural steel 
are busy. Sections are required to a considerable tonnege, 
but not on a scale equal to the enlarged capacity of steel 
plants. Values in this department are very firm. The 
plate trade remains quiet, except as regards thin gauges. 
Billet values remain roundabout £8 per ton, with some 
makers quoting £8 5s. and upwards. Small steel bars 
are £10 10s, to £11, but business is passing at much 
lower figures. Steel makers are still met by keen com- 
petition from the Continent, though it has sustained 
& considerable set-back through enormous quantities of 
material being held up at the ports. In this emergency | 
consumers are perforce turning to native steel, costing | 
usually considerably more than £1 per ton over the | 
foreign material. Continental suppliers quote blooms 
at £6 10s., and billets at £6 15s. to £6 17s. 6d., prices 
slightly above those of a week ago. Small bars are offered 
at £7 15s. to £7 17s. 6d. Very low prices are quoted for 
plates, sheets, &c., from both Belgium and Germany. 
Wire rods are offered at £9 f.o.b. Antwerp, a price much 
below the native figure. The persistent fall in con- 
tinental exchanges constitutes a terrible handicap, against 
which the steel works are making a stern fight. The 
abnormal conditions are illustrated by the importation 
in January of 41,021 tons of scrap, as against 4327 in 
the corresponding month of last year: This .accounts 
for the weakness of the scrap market just now, dealers 
having difficulty in maintaining the somewhat low figure 
of £4 10s. per ton. Steel billets were imported to the 
amount of 53,783 tons, against 37,407 tons in January 
last year. Belgium sent 27,000 tons, France over 15,000, 





labour market. The present total of 147,300, as against 
154,418 for the previous week, shows a decrease of 7088, 
and a decrease of 12,968 for the past fortnight. The 
total is made up of 104,815 men, 2932 boys, 35,065 women, 
and 4518 girls. To the total Birmingham contributed 
36,552, as against 37,377 a week previously. There are 
on the Coventry register still 2425 hands still to be absorbed 
in the improving industries. At Bilston the workless 
number 3487; at Cradley Heath, 5609; Dudley, 4557 ; 
Oldbury, 1849; Smethwick, 4745; Stourbridge and 
Brierley Hill, 3579; Walsall, 5679; West Bromwich, 
2616 ; and Wolverhampton, 7388. 





LANCASHIRE. 
(From our own Correspondents. ) 


MANCHESTER. 


General Outlook. 


ALTHOUGH there is not very much change in 
the general condition of the iron and steel markets this 
week, the tone of business, on the whole, is thought to 
be a little better. One cannot find any very definite reason 
for this, and perhaps it is to be attributed to the rise in 
the non-ferrous metals. One is inclined to doubt, however, 
whether an improvement in the iron and steel business 
ought to be preceded by any rise in the non-ferrous prices ; 
a healthy development should be the other way about. 
lf the industries which consume iron and metals are 
really becoming more active—which is exceedingly doubt- 
ful—then the demand should fall first upon iron and steel, 
and not upon tin and copper. For this reason one cannot 
help feeling a little doubtful about the present position. 
Nevertheless, it is some comfort and encouragement, 





and Germany 3000 odd tons. These large importations 


in these dull times, to see anything moving. 


The demand here for 


Steel. 

manufactured steel is 
| certainly no better yet than it was, but if all imports of 
foreign steel are stopped for any length of time, there should 
be a larger demand leter on. Merchants have still a certain 
quantity on hand which they can sell below Association 
prices; but one would think that they would hesitate 
now to cut below until they see how the trade is going. 
At any rate, to-day, the market is in a doubtful position 
and both buyers and sellers are hesitating es to what 
is the wise course to take in the exceptional circumstances. 


Scrap. 


The markets for scrap seem rather better this 
week. “Of course, they are only indirectly effected by 
the dock strike, but probably the reasons for the better 
feeling in scrap iron and steel is the advance in the non- 
ferrous section of the scrap market. Heavy wrought 
serap is rather scarce here, and the demand is, probably, 
in excess of the supply at present. Hence, some of the 
Lancashire forges have paid up to 105s. per ton for this 
material. Steel scrap is not selling at all well, but the 
feeling is that it has now fallen as far as it can go, and that 
it is safe to accumulate it at present prices. Dealers 
offer about 75s. for ordinary melting steel scrap at Lanca 
shire stations. The foundries are not yet eager buyers 
of cast scrap, but the prices are steadily held at 90s. 


| for good broken machinery metal, and at 92s. 6d. for textile 
| scrap. 


The slack demand is, of course, a sure indication 
that the iron foundries of the district have not yet begun 
to be busy. 


Manchester Ship Canal. 


The annual report of the directors of the Man- 
chester Ship Canal, issued a few days ego, is highly satis- 
factory from the shareholders’ wy of view. The net 
income reached £869,875, which is the largest in the 
canal’s history. There was an increase of £52,253 in the 
receipts from ship canal tolls, ship dues and miscellaneous 
receipts, and an increase in the weight of sea-borne 
traffic on which ship canal tolls were paid of 1,026,077 
tons as compared with the previous year. The result 
| would have been more favourable but for the unfortunate 
| strike of dock workers, which resulted in a total cessation 
of work at the Manchester Docks from July 5th to 21st. 
The expenditure in the working of the ship canal showed 
an increase of £8735 as compared with the previous year. 
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The surplus from the working of dock labour during the 
year was less by £10,650 than that of the previous year. 
A reduction in the wages of dock workers was made on 
July 2nd last, and reductions were made on the same 
date in the company’s charges for labour services at the 
Manchester docks and elsewhere along the ship canal, 
which more than absorbed the savings effected by wages 


reductions. The result of the working of the company’s 
railways for the year showed a credit nce of £29,298 
as compared with a similar balance of £24,541 in the pre- 
vious year, an increase of £4757. There were reductions 
during the year in the proportions of the railway rates 
payable to the company following the reductions in railway 
rates made by the main line railway companies, but there 
was 8 substantial increase in the tons of traffic carried. The 
seaborne traffic amounted to 5,107,648 tons, the barge 
traffic 256,292 tons, and the total receipts from all sources 
£1,384,743. During the year additional railway accom- 
modation has been provided at Ellesmere Port docks 
and at Stanlow. The construction of a reinforced concrete 
wharf—including foundations for transit sheds—adjoin- 
ing Trafford Wharf-road at the Manchester docks, has 
been completed, and the wharf is in use. A contract 
has been let for thé construction of the foundations for 
two reinforced concrete transit sheds of five floors, each 
450ft. long by 110ft. wide, on the north side of dock No. 9. 


The Cotton Industry. 


Judging by the condition of the labour market 
in Lancashire the cotton industry is going from bad to 
worse, and no surprise can be felt at the decision made 
at a meeting held a few days ago of the employers in 
the American spinning section to adopt some means 
of control over output. The percentage of workpeople 
in this industry who are unemployed, according to the 
books at the Labour Exchanges, increased from 12 per 
cent. in December to 15.7 per cent. in January. The 
weaving section is not quite so badly off, although, in 
Blackburn, it is said that over 17,000 looms, or one- 
quarter of the total, were unemployed in January. 


BaRROW-IN-FURNESS. 
Hematite. 


There is no improvement to report in the hematite 
pig iren trade, and mix Bessemer numbers are not 
in anything like es big a demand as was anticipated. 
A further cloud has come over the trade in the shape of 
the dockers’ strike, and it is difficult to say to what 
extent the works will be affected. It means, of course, 
that there will be no shipments from West Coast ports 
of pig iron, but that condition of affairs, to some extent, 
may be remedied by the carrying of it to Scotland and 
North Wales, &c., by rail—that is, of course, if the con- 
tract will stand it. The output of pig iron is still limited, 
and there have been no further furnaces put in blast. 
Such furnaces as were stopped in consequence of the 
railway strike are still idle and likely to remain so. Should 
all troubles be settled, there is some hope for the iron 
trade of this district, for it is known that customers’ 
requirements in the future will be heavier than they 
have been; but up to this week there has been little 
inclination for consumers to place orders for forward 
delivery. The trade, such as it is, is confined to the home 
market, and what is going abroad does not amount to 
much. It was hoped that the new service between Barrow 
and New York might improve the trade with America, 
but the strike puts that development out of reckoning 
for the present. 


Iron Ore. 


The local iron ore trade remains dull, with few 
mines at all active. There is not a great amount being 
brought to the surface, and the outlook is very uncertain. 
The dockers’ strike naturally affects the importation 
of iron ore, and there are about 10,000 tons of Spanish 
ore held up at the docks at Barrow with no one to handle 
it. That is a serious state of affairs, for no works carry 
a big stock on the spot. 


Steel. 


The steel trade remains unaltered. There are 
orders held but it will be necessary to book more to 
keep the mills going. The rail, merchant, hoop and special 
section mills are engaged at Barrow. Billets which come 
from the Continent for the hoop mills are held up at 
the Barrow docks, and it has been necessary to roll some 
at the Barrow works. The irony of it is that a eargo of 
500 tons is held up at the docks. There are also about 
1200 tons of scrap in a similar position. 








SHEFFIELD. 


(F'rom our own Correspondent.) 


Heavy Steel Trade Quieter. 


Ir begins to look as if the revival of the heavy 
steel trade, which was experienced at the close of last 
year, lacks permanence. The course of things is following 
very much on the lines of twelve months ago, when the 
closing months of 1922 saw a great advance in this depart- 
ment, and encouraged high hopes, which were dashed by 
a falling off of buying before the new year was half through. 
This year the decline is noticeable at an earlier stage. 
Of course, it may be only temporary, and one sincerely 
hopes that that will prove to be the case, but at present 
the position cannot be called good. The large basic 
steel furnaces of the district are managing to keep at 
work to about 60 per cent. capacity, but they are 
chiefly employed on old contracts, and the amount of 
new business coming forward is not at all on a satisfactory 
scale. This state of things is largely due to revived 
competition from the Continent. Large quantities of 
cheap pig iron, billets, and manufactured iron and steel 
of the lower grades have been imported from France and 
Belgium, and British producers have been severely hit 
in consequence. The competition is less keen at the 
moment, but the possibility of its early resumption is 
naturally tending to keep buyers off the market. 








The Lighter Branches. 


There is still a great amount of slackness in 
the manufactured steel and engineering branches, in 
spite of the considerable quantity of work which they 
have gained as the result of the placing of the large rail- 
way orders. On the whole, foundry and engineering 
works are better placed than they were at any time in 
1923, and the same remark applies to business in tools; 
but the improvement is not sufficient to restore these trades 
to a prosperous condition. The overseas demand shows 
a lamentable tardiness in expanding. Sheffield manu- 
facturers of tools are eagerly hoping that the recognition 
of Russia will result in the reopening of that market, 
which was a most valuable one in settled times, but the 
outlook at present is not hopeful. The great difficulty 
is one of payment. Any amount of business could be 
obtained if firms were prepared to give credit, but in 
present circumstances they insist on cash down. The 
consequence is that the orders actually booked so far 
have been few and for small quantities. 


The Dock Strike. 


The strike of dockers has not been felt in Sheffield 
yet, but if it is prolonged it is likely to have marked 
effects on the trades of the city. So far as the heavy 
side is concerned, it may at first stand to gain, in respect 
of the stoppage of foreign competition. It does not 
import raw material, and can, therefore, carry on without 
overseas supplies. The case is altered, however, with 
respect to the crucible steel industry, which uses, as its 
raw material, Swedish iron. Fortunately, there are 
considerable stocks of this essential in the city at present, 
and no interference with trade need ve expected for some 
time. The great danger of the strike, to both sections 
of the trade, lies in its effect in stopping exports, which 
will become more and more pronounced as the dispute 
continues. 


Increased Steel Output. 


The returns of the production of steel of all 
descriptions for 1923 show that the output of the Sheffield 
area was 1,164,100 tons, a large increase on recent years. 
In 1922 the output was 719,000 tons, and in 1920 it was 
980,200 tons. The figures for the last pre-war years 
were also considerably below those of 1923. The increase 
consisted chiefly in basic steel. The production in 
Lincolnshire in 1923 was 539,400 tons, as compared with 
329,000 in 1922 and 329,800 tons in 1920. In December 
last, Sheffield produced 35,000 tons of acid open-hearth 
steel, 41,000 tons of basic, 3000 tons of acid Bessemer, 
and 4000 tons of other kinds including castings. 


Cutlery and Plate. 


Little change is to be reported in the state 
of the cutlery and plate industries. The grinders’ dispute 
still continues, but not to the same widespread extent 
as when I last wrote. Out of a total of 700 men who 
came out, about 300 have gone back, chiefly to the smaller 
firms, which have made agreements with the union. The 
larger houses are maintaining their ground, and the fact 
that so many grinders have now been out for three weeks 
suggests that the pressure of orders is not great. Stain- 
less table cutlery is still being made in large quantities, 
but other branches are only moderately off for work. 
Spoons and forks and the cheaper sides of electro-plate 
generally are fairly well employed, but there is no im- 
provement in the demand for high-class hollow ware. 
Sheffield is supplying the spoons and forks for the catering 
establishments at the Wembley Exhibition. All the 
stainless knives are being provided by one Sheffield 
firm, the contract representing the largest individual 
order ever placed for goods of this class. The business 
in other table furnishings is being shared between Sheffield 
and Birmingham. 


Sheffield Electricity Extensions. 


Sheffield Corporation has decided to embark upon 
a large scheme of extension to its electric power under- 
taking. The total cost is estimated at £350,000, the first 
£50,000 of which will be spent this year. The necessity 
for an extension has been emphasised by both the cliair- 
man of the Electric Supply Committee (Councillor A. J. 
Ward) and the manager of the undertaking (Mr. 8. E. 
Fedden). The total plant installed at the present time 
has a capacity of 93,500 kilowatts, from which has to be 
deducted 25 per cent. for spares to allow for cleaning and 
repairs, and to provide for breakdowns, leaving 70,000 
kilowatts as the safe running load. The maximum load 
this year has already reached 72,487 kilowatts. A revival 
of trade is likely further to increase the maximum demand, 
quite irrespective of new connections. For instance, 
Mr. Fedden has reminded the council that, of a total 
capacity of 40,000 kilowatts connected to the mains, only 
10,000 kilowatts are in use at the present time. It seems 
curious, at first sight, that an extension should be con- 
sidered necessary, seeing that in 1918 the plant—which 
was then less than it is at present—was able to supply 
172 million units, while in 1923 the quantity sold was 
about 123 millions, and the demand for the present year 
is not expected to exceed 150 millions. The explanation 
is to be found in a difference in the times at which the 
load is required. The power users are now taking their 
supplies over a much shorter period than was previously 
the case. Nearly all of it is now required in the daytime, 
whereas in 1918 the majority of the large works were 
working two and three shifts, and the load during the 
night time was very heavy. In 1915 to 1918 the day 
load was from 48,000 to 50,000 kilowatts, and the night 
load from 40,000 to 44,000. Now, the day load has 
increased to between 68,000 and 72,000, while the night 
load has fallen to little more than 20,000. This explains 
why, this year, 15,000 kilowatts more capacity is required 
to produce 22 million less units than were sold in 1918. 


A Lighting Engineer. 


Another interesting decision of the Sheffield 
City Council is that a lighting engineer shall be appointed 
for the city, at a commencing salary of £500 per annum. 
The new official will have charge of the street lighting of 
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the city, which has been giving cause for great dissatisfac. 
tion for a considerable time; The,blame for this is not 
due to the gas company, which supplies the illuminant 
for nearly all the streets, but to the fact that the council, 
for reasons of economy, has been keeping a good many 
of the lamps unlit. The public, and some of its repre. 
sentatives on the council, has been agitating for an im. 
provement in the present dim and dismal condition of 
things, and it is hoped that the new appointment wilj 
prove to be the beginning of brighter times. 


Some Good Orders. 


The engineering trade of Lincoln has been in 
an unsatisfactory state for a considerable time, and the 
news that Clayton and Shuttleworth, Limited, have 
booked some good orders for “Clayton” water-tube 
boilers is very welcome. They have obtained a repeat 
order for a 50,000 Ib. boiler for the Croydon Corporation ; 
orders for two 50,000lb. boilers, with superheaters, 
economisers, chain-grate stokers, fans, chimneys, coal- 
handling plant, &c., for the Sunderland Corporation 
Electricity Works; and two 40,000Ib. boilers, with 
accessories, for the South Lancashire Tramways Company, 
Atherton, Lancashire. 


Colliery Development. 


There has been an interesting find at the new 
Harworth colliery, in North Notts., where sinking is being 
continued. Not long ago the Barnsley seam was struck, 


and now, 40 yards below, another bed, 2ft. in thickness, 
has been discovered. It is possible that this is the Park. 
gate seam, although this was believed to be a further 
200 yards down. A small seam, only a few inches in 
thickness, was found only a little way below the Barnsley 
It has been suggested that this may be the Dunsil seam, 
which is of little commercial value. Important develop- 
ments in the Lincolnshire coalfield are projected. | 
wrote a month or two ago about the proposed boring at 
Doddington by the Lincolnshire Boring Syndicate, 
Limited, of which Mr. W. H. Chambers, of Clayworth 
Hall, Retford, who recently retired from the position of 
managing director of the Denaby and Cadeby Main (ol- 
lieries, is at the head. Boring is expected to start shortly, 
upon the return from South Africa of Mr. J. Ford, 
of Doncaster, who is to have charge of the operations. 
Now comes the news that a similar step forward is in 
contemplation at Belton, in the Isle of Axholme. A few 
years ago a Doncaster syndicate acquired mineral rights 
over 15,000 acres in this area, and quite lately it renewed 
its rights, and made secure its option on Belton farm, 
of 535 acres, belonging to the Lincoln Corporation. Those 
concerned are confident of finding coal on-the site, as 
it adjoins land at South Carr where, over twenty years 
ago, coal was proved at a depth of 1050 yards. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Serious Effects of Dockers’ Strike. 


Just at a time when there was every prospect 
of a turn for the better in trade, the dockers’ strike has 
come along to act as a fresh brake on the wheels of industry. 
True, the stoppage of activities at the ports has not yet 
been of so far-reaching a character as was at first antici 

ted ; but, nevertheless, its effects indirectly are serious. 
Coal and coke shipments are proceeding as usual at most 
of the ports on the North-East Coast, the teemers and 
trimmers being unaffected, and the railwaymen engaged 
in this class of business are still at work. On the other 
hand, men engaged in discharging iron ore and also loading 
iron and steel products at the ports have withdrawn 
their labour. Thus, not only is the export trade in iron 
and steel held up, but also the substantial coastwise 
deliveries of pig iron to Scotland and South Wales. It 
is, of course, useless to attempt to divert this traffic to 
the railways. The railwaymen are closely watching 
events, and would promptly refuse to handle it. There- 
fore, only inland deliveries of iron, which have always 
gone by rail, are possible, and pig iron stocks are mounting 
up. This cannot go on much longer. Makers cannot 
afford to make iron for stock indefinitely, and already 
there is talk of reducing output. Ironmasters are simply 
hanging on in the hope of an early settlement, but if the 
strike is prolonged a number of furnaces are likely to be 
put out of operation. 


Cleveland Iron Trade. 


Business has been conducted on very restricted 
lines in the Cleveland iron trade this week, buyers naturally 
preferring to wait until they have a definite prospect 
of getting delivery. If, however, an early settlement 
of the dockers’ strike is effected, the prospects for the iron 
trade are regarded as rather brighter. There is less foreign 
competition, prices are easier, and it is believed that home 
consumers would not be long in coming on the market 
for further supplies. No. 3 G.M.B. Cleveland pig iron 
is obtainable at 96s. 6d. per ton, though some makers 

uote up to 97s., and 100s. is still named for No. 1, but 
that figure could also be shaded. No. 4 foundry is 95s. 
and No. 4 forge 94s. per ton. 


Hematite Pig Iron. 


The position in the East Coast hematite pig 
iron trade has also assumed a weaker aspect. Makers 
still have a fair volume of work in hand, but are experienc- 
ing considerable difficulty in renewing expiring contracts, 
and are now more inclined to cut prices in order to attract 
business. Mixed numbers of hematite are now obtainable 
at 101s. per ton, with No. 1 at a premium of Is. per ton. 


Ironmaking Materials. 


The ore trade is in a state of suspension. Works 
have sufficient stocks to carry on for a time, but in some 
cases this course may mean the abandonment of the 
customary mixtures of ore. However, only in the case 
of a prolonged stoppage at the docks will the difficulties 
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with regard to ore supplies be serious, and that is not 
anticipated. Best Rubio ore is nominally quoted at 
24s. por ton ¢.i.f. Tees. Coke prices are irregular. Some 
Durham producers ask 34s. per tom delivered for, good 
furnace coke, but it has been sold at 33s., and probably 
33s. 6d. is an average figure. 


Manufactured Iron and Steel. 


Works are moderately well employed on old 
contracts, but with little prospect of delivery buyers 
will not place fresh ordera, and, consequently, this branch 
of the trade is extremely slack. Nevertheless, in the 
home market prices are all firmly held, and there are hopes 
of an expansion in the demand if industrial peace be 
speedily restored. 


The Coal Trade. 
The transport workers’ strike has caused con- 
siderable anxiety in the Northern coal trade. At 
the time of writing, coal shipments are proceeding 


practically under normal conditions at all the ports 
on the North-East Coast with the exception of Middles- 
brough, and the coal fitters are all well supplied with ton- 
nage. The question now is to what extent tonnage arrivals 
will be delayed and loading turns dislocated by the 
hindrance to discharge at many of the home ports. Until 
the position develops operators are difficult to bring 
together, and caution is the guiding principle in business. 
The coal trimmers and teemers at the North-East Coast 
ports are practically all members of the National Union 
of Railwaymen, and do not come under the Shaw award ; 
but the men whose duty it is to operate the coal hoists 
at the Middlesbrough Docks withdrew their labour, 
and coal shipment was brought to a standstill. Trade 
on band for this month is abundant, and coal supplies 
are scarce, except coking qualities, so that only a shortage 
of tonnage could affect the market; but it would be 
adversely, seeing that if discharge at home ports is checked, 
shippers would have to deliver loaded cargoes to con- 
tinental centres. At the moment the policy of marking 
time is general, and spot prices are firmly maintained. 
For March and onwards holders are not inclined to dis- 
count values, and quote steady prices for all grades of 
coal. There is every sign of heavy forward demands, 
but with the present uncertainty transactions are in abey- 
ance. The position in the coke trade shows little change. 
Stocks are low and prices steadily held. 








SCOTLAND. 
(From our own Correspondent.) 
Stagnation at the Docks. 


Tue dockers’ strike has brought a complete 
stoppage of work in practically all Scottish areas. The 
Clyde docks are completely idle, and the number of men 
on strike there is about five thousand. The possibility 
of a widening of the dispute to other branches of transport 
has added further to the unsettlement already caused, 
and since Saturday practically all steel, iron, and coal 
markets have been idle. The freight market, of course, isin 
a like condition. Coal shippers have only just recovered 
from the effects of the recent railway strike, and now 
dock and colliery sidings are full of loaded wagons, which 
could not be moved before the present stoppage. Thus 
trade in general receives a further setback, and the possi- 
bility of a period of settlement seems as unlikely as ever. 
The feeling is being perpetuated that one settlement 
only leads to a break-out somewhere else, and the phase 
of insecurity which has retarded trade since the war still 
exerts its baneful influence. Industry has been fettered 
all the time, although the designation of the obstacle has 
changed many times. Costs of production are inflated, 
confidence is lacking, and markets are being lost. 


Pig Iron Easier. 


For some weeks past there has been little buying 
of pig iron on either home or export account, and now 
prices have been reduced slightly in order to influence 
business. Consumers, however, so far as the home 
market is concerned, are not too busy, and even a reduc- 
tion in price is not likely to bring extra business at present. 
Export is very poor meantime. 


Steel and Iron. 


Steel makers have not improved their position 
to any extent. Better inquiries for shipbuilding material 
are reported, but there is an inclination on the part of 
buyers to hold off until prices are easier. Sheet mills 
are still comparatively active, but a falling off in export 
orders is mentioned, though thought to be only a tem- 
porary lapse. Export prices, however, especially for 
the heavier gauges, are tending easier. The bar iron 
works have had a moderate turnover chiefly on home 
account. More specifications from the shipyards would 
be welcomed in this industry, also re-rolled steel is 
very quiet at present. Generally speaking, continental 
offers are still fairly numerous, but recent buyers have 
reported difficulty in obtaining deliveries dnd a dis- 
satisfaction with the quality of the material when it 
does arrive. It has been stated that a Copenhagen 
firm has ordered 5000 tons of steel billets from an Ayrshire 
.firm, but the price has not been given so far. Business 
in serap is rather slow. Supplies, too, are not very 
satisfactory, especially in respect to heavy smelting. 
Wrought iron is easing in price, probably due to the 
cheaper continental offers. : 


Coal. 


Until the commencement of the dockers’ strike 
no change was apparent in the position of the Scotch 
coal trade. Fresh business on export account was very 
slow, due to the disinclination of owners to commit 
themselves extensively in view of the unsettled con- 
ditions, and to buyers’ disapproval of the prices quoted. 
On the whole, the collieries have fair orders on hand, 
having just recovered from the congestion and confusion 





caused by the railway strike, and owners were holding 
out for full prices for either prompt or forward delivery. 
Now, hewever, the. colliery sidings and loading stations 
are full ofrtrucks of fuel that eould not be moved before 
the week-end, despite all efforts: Aggrégate shipments 
for the week amounted to 302,288 tons, against 283,255 
tons in the preceding week and 325,113 tons in the same 
week last year. The home demand for round coal has 
eased a little, but washed nuts are very busy. Stocks 
are only fair and deliveries may be restricted by a lack 
of empty wagons, but there is no reason to anticipate a 
shortage in the meantime, although some buyers may 
not be able to augment their stocks as they expected to do 
in view of a possible dispute in the mining industry. 
Prices are all firmly held. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 
Coal Trade Outlook. 


Ir is not possible to give any definite indication 
regarding the outlook in the coal industry, as the position 
at the moment is altogether too nebulous in consequence 
of the dockers’ strike, which, although not directly affect- 
ing the trade, is indirectly influencing it, and will continue 
to do so in a progressive degree as long as it lasts. On 
Monday last there were thirty-eight steamers, for which 
stems had been arranged, waiting in dock in this district 
for loading berths, and the total number in the various 
ports amounted to about 360. So far the collieries have 
worked without any interruption, or, if there has been a 
stoppage at any particular colliery, it has not been on 
account of the dockers’ strike but for other reasons. 
The prospect is, however, that by the end of this week, 
or the early part of next, colliery undertakings will be 
adversely affected, and that for the reason that shipowners 
who heave tonnage coming along light, hesitate to send 
their steamers to this district for fear that the strike 
trouble might extend and that their tonnage might, 
as a consequence, be held up. Many owners have already 
sent their tonnage to continental ports to load rather 
than run any risk, and those who are prepared to take 
their chances are asking for higher freight rates and, in 
some instances, for guarantees regarding the loading and 
sailing of their vessels, which few charterers are prepared 
to concede. Furthermore, all tonnage which is in port 
and is loaded with inward cargoes must wait until the 
strike is over, with the result that they cannot perform 
the outward voyages for which they have been fixed. 
The consequence is that steamers which were chartered 
are, in many cases, not becoming ready for the collieries 
as originally arranged, and the prospect is that several 
colliery undertakings are already beginning to feel anxious 
for the immediate future, as unless there is tonnage avail- 
able they will be shortly pressed for empty wagons and may 
be forced to a standstill. The position of the collieries 
from the tonnage point of view is much more serious 
than as regards the supply of pitwood. The majority of 
colliery companies have sufficient pitwood in stock to 
keep them going for a fortnight, and, in many instances, 
they are sufficiently well placed not to worry about 
further supplies of this commodity for a month. Some, 
however, cannot claim to be so fortunate, and their stocks 
are lower than usual, perhaps, owing to the strike which 
has been in progress recently at Bordeaux, thus restricting 
the shipments to thiscountry. The insufficiency of tonnage 
ready to load is likely to cause weakness in the coal 
market, notwithstanding that on paper collieries are so 
well sold ahead. Colliery salesmen will naturally break 
their prices if by so doing they can make sure of main- 
taining regularity of work at their pits. The new inquiries 
coming in from abroad are very meagre, and owing to the 
uncertain outlook exporters are holding their hands. 
The latter are naturally reluctant to enter into fresh com- 
mitments when the conditions are so uncertain. 


Dockers’ Strike. 


It is estimated that altogether about 15,000 
men are directly affected by the dockers’ strike in South 
Wales. The men, in accordance with their instructions, 
stopped work on Saturday morning, in most cases, 
about 11.30, though a number of the pieceworkers con- 
tinued to work later on tonnage which was on the point 
of completing discharge. It is officially stated that the 
number of steamers on which work is at a standstill 
throvghout South Wales is 56, these, of course, being 
general cargo boats. Of these steamers 15 are at Cardiff, 
20 at Swansea, 10 at Newport, 4 at Barry, and 7 at Port 
Talbot. No work is being done in the discharge of cargoes 
of iron ore or pitwood or general goods, while the loading 
of steamers with cargoes composed of tin-plates, galvanised 
sheets, steel rails, &c., is also suspended. Works in the 
Swansea and Lianelly district are likely to be affected 
to a very serious degree very shortly, but so far as the coal 
trade is concerned there has not, up to now, been any 
interference, though its turn will come owing to the almost 
certain shortage of ready tonnage that will be experienced. 
It was thought that the trimmers and tippers would come 
out at one time when the dockers threatened. to strike, 
more especially as the trimmers and tippers at Newport, 
Swansea and Port Talbot belong to the dockers’ union ; 
but it was decided last week that the trimmers and tippers 
should continue at their work at any rate for the present. 
However, it is felt that if the dockers’ leaders should 
decide to intensify the strike one of the first things they 
will do in this district will be to call out the trimmers 
and tippers, and that, of course, will bring the coal trade 
to a standstill. The coal trimmers at Cardiff, Penarth 
and Barry have their own union, but they are affiliated 
to the Transport General Workers’ Union. 


LATER. 


Over sixty vessels are now held up at South Wales 
ports as the result of the dockers’ strike, these steamers 
having inward cargoes aboard which cannot be discharged. 
Coal shipments are proceeding, but collieries are finding 
it increasingly difficult to keep their pits working regularly 
wing to tonnage not being ready to load. At Swansea 





no tin-plates had been sent from the works to the docks 
from Saturday last up to Wednesday of this week. 


Railway Contract. 
A brief reference was made in last week's issue 
to the fact that the Egyptian State Railways had not 
purchased the full quantity of coals for which they had 
asked firms in‘ this district to tender. The information 
now to hand is that they have bought 50,000 tons on a 
f.o.b. basis, viz., 35,000° ton (of) Western Valley black 
vein large at 27s. 1d. per ton, and 15,000 tons of Mynydd 
large at 26s. 3d. per ton, these prices being f.o.b.—the 
firm which has secured this order being Messrs. Evans 
and Reid, of Cardiff. These coals are for shipment from 
March to July inclusive. The fact that the Egyptian 
State Railways did not buy on a c.i.f. basis has caused 
some surprise, more especially as the lowest price put in 
on this basis was 36s. 10d. per ton, which is considered 
to be very low. It is understood that the railway authori- 
ties intend asking firms to tender for the balance of their 
requirements in a month’s time, but doubts are general 
whether the authorities will get tenders at lower figures 
than those sent in to them. Thefeeling is that the prices 
are more likely to be higher, more especially as the rate 
of freight for Alexandria is now more like 11s. 6d. to 12s., 
whereas, when tenders went in before, the market was 
nearer 10s. 6d. to lls. The view is held in some quarters 
that the authorities prefer not to commit themselves 
to a purchase of their full requirements at the moment 
on account of the uncertain outlook in the labour world, 
which means that if there is to be grave doubt whether 
delivery of the coal can be looked for from this district 
on account of possible strikes, then they will look else- 
where, probably America, for their supplies. 


Miners’ Wage Agreement. 


The South Wales Miners’ Federation held a 
special conference on Monday last, when a resolution was 
unanimously carried urging upon the Miners’ Federation 
of Great Britain Committee the imperative necessity 
for convening a national conference to further consider 
proposals for the future regulation of wages. The general 
secretary reported that he had given the South Wales 
owners three months’ notice to terminate their Concilia- 
tion Board agreement for the district, but as the condi- 
tions governing the tendering of notices in South Wales 
stated that such notices would also terminate contracts, 
the employers had been asked, and they had agreed, 
that those provisions should be varied to the extent 
of terminating the agreement only and not terminating 
contracts, thus putting South Wales in the same position 
as other coalfields—thet fourteen days’ notice must be 
given to terminate contracts despite anything that might 
happen to the national wage agreement. 


Ship Repairing Order. 


Another ship repairing order has been lost to 
this district. The steamer is the ss. Benwood, of 6900 
tons deadweight, which sustained extensive bow damage 
through running ashore on the Norwegian coast. The 
lowest tender submitted was that of the New Waterway 
Shipbuilding Company, of Schiedam, Holland, of £3235, 
which undertook to do the work in twenty working days. 
The price also included teking the steamer from Cardiff 
to Holland and bringing her back. The lowest tender 
from a Bristol Channel firm was £5578, and the work was 
to be carried out in thirty-eight days. 


Current Business. 


Operations have been reduced to practically 
a shadow, as exporters are not taking risks and accepting 
new commitments until the outlook becomes more promis- 
ing. What is being done is to get away as quickly as 
possible the orders that they have to execute, though 
many firms are finding this difficult in face of the fact 
that tonnage is becoming so scarce for the Mediterrangan. 
Values are nominally unaltered, but under the surface 
the tone is weakening, as collieries are likely to experience 
trouble very shortly through being without tonnage to 
load and, consequently, with no wagons to keep their 
pits going. Certainly the market may be expected to 
show some irregularity. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. Taomason, who was chief chemist to Doulton and 
Co., Limited, desires us to say that he left that firm some months 
ago. 

Tue death is announced of Engineer-Commander F. A. 
Gordon, R.N., late Glasgow manager for David Brown and Sons 
(Huddfd.), Limited. 


Tue death is announced of Mr. E. P. Greenwood, Managing 
Director of Greenwood’s Standard Gear Cutting Company, 
Limited, of New Bond-street, Halifax. 


Tae Merxsam Traptne Company, Limited, has moved 
its offices from 329, High Holborn, W.C., to Bush House, 
Aldwych, W.C. 2. Telephone : City 3751 and 3752. 

We are asked to announce that Mr. Vincent de Ferranti, 
the son of Dr. 8. Z. de Ferranti, has now been made a director 
of the firm of Ferranti, Limited, of Hollinwood, Lancashire. 


Fosu anp Cross, Limited, ask us to announce that they 
have moved to a larger, newly built factory, at 88/92, Mansell- 
street, Aldgate, London, E.1. Telephone numbers: Avenud 
9454 and 9455. 


Davey, Paxman anp Co., Limited, of Colchester, inform 
us that they have moved their London office from Central 
House, Kingsway, to Aldwych House, Aldwych, London, 
W.C. 2. Their new telephone numbers will be City 8860-8861. 
And their telegraphic address : Paxman, Estrand, London. 


WE are asked by Vickers-Petters, Limited, Ipswich, to state 
that Mr. Hutton, who has for about twenty-five years been 
engaged in the internal combustion engine industry with such 
firms as Vickers Limited, Crossley, Bros., the British West- 
inghouse Company, Harland and Wolff, and Keighey Gas and 
Oil Engine Company, haa just joined the Ipswich firm as its 
chief engineer. 
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Current 


TRON ORE. 
N.W. Coast— 
Native 19/6 to 26/- 
(1) Spanish 23/- 
(1) N. African 23/- 
N.E. Coast— 
Native a" _ 
Foreign (c.i.f.) 24)/- 
PIG IRON. 
Home. Export. 
Sa Oe £ s. d. 
(2) ScoTrLanp—. 
Hematite. . 5 8 9 
No. 1 Foundry S89 Oy -— 
No. 3 Foundry 6§& 26. 
N.E. Coast— 
Hematite Mixed Nos. 56 1 6 5 1 0 
No. 1 5 2 0 $ 2 0 
Cleveland— 
No. 1 § 00. 5 0 0 
Silicious Iron .. i ade 5 0 0 
No. 3 G.M.B. .. 417 0 417 0 
No. 4 Foundry 415 0 415 0 
No. 4 Forge 414 0 4 0 
Mottled 2 
White — 
MiIpLanDs— 
(3) Staffs.— 
All-mine (Cold Blast) o> °C y. §. a 
North Staffs. Forge 410 Oto412 0 
- Foundry S Be © as va0 — 
(3) Northampton— 
Foundry No. 3 413 6to415 0 
- Forge & & 2 a 
(3) Derbyshire-— 
No. 3 Foundry 415 Oto4 16 6 
Forge 4 8 Otot ld 6 
(3) Lincolnshire — 
No. 3 Foundry 4: Ove «s — 
No. 4 Forge OBO) dar ier — 
Basic 41 0 — 
(4) N.W. Coast— 
N. Lanes. and Cum. 
Hematite Mixed Nos. .. {5 15 (a) we 
(6 0 O(6) .. 7 


MANUFACTURED IRON. 


Home. Export. 
£ s. d. ay er - 
ScoTLayp— 
Crown Bars iz 0 0 — 
Best os _ _— 
N.E. Coast— 
Crown Bars 1200. - 
Tees 6 00. 
LaNncs.— 
Crown Bars ; 210 0 - 
Second Quality Bars 1115 0 - 
Hoops 6 0 0 14 15 0 
8. Yorks.— 
Crown Bars 1210 0.. : -— 
Best s ae es. Ss _ 
Hoops *) Fae -- 
MipLanps— 
Crown Bars .. ‘ 12 10 Otol2 15 0 
Marked Bars (Staffs. ) 4:48 @ 6 Wes -- 
Nut and Bolt Bars i rt te —- 
Gas Tube Strip 1217 6to13 O O 
STEEL. 
(6) Home. (7) Export. 
£ « d. £ as. d. 
(5) Scortanp— 
Boiler Plates .. ‘ss 13383 @.. 
Ship Plates, fin.andup 10 56 0.. .. _ 
BOG cc) ide. os mie on _« — 
Steel Sheets, */,,in.to fin. 12 10 0... .. —_ 
Sheets (Gal. Cor. 24 B.G.) -- ca a 19 0 0 


(1) Delivered. 


(6) Home Prices—All delivered Glasgow Station. 


(2) Net Makers’ works. 


Prices for Metals and Fuels. 


SwanseEa— 
Tin-plates, LC., 20 by 14 
Block Tin (cash) 
i (three months) 
Copper (cash) 
o (three months) 
Spanish Lead (cash) 
90 (three months) 
Spelter (cash) a 
a (three months). . 
MANCHESTER— 
Copper, Best Selected Ingots 
*” Electrolytic 4 
9 Strong Sheets . . 
% Tubes (Basis price) 
Brass Tubes (Basis pricc) 
» Condenser 
Lead, English 
»  Foreign.. 


Tungsten Metal Powder 
Ferro Tungsten .. 


* 6p.c.to8p.c. ,, 
8p.c. to l0p.c. ,, 
Specially Retined 
2 p.c. carbon 

~ lp.c. "t: 
0.75 p.c. carbon 
- carbon free 
Metallic Chromium .. .. 
Ferro Manyanese (per ton) 


Silicon, 45 p.c. to 50 p.c. 


” o» t5p.c. 

» Vanadium 

» Molybdenum sao a6 

» Titanium (carbon free) .. 
Nickel (per ton) 2 
Aluminium (per ton). . 





(3) f.0.t, Makers’ works, approximate. 
Boiler Plates 10/- extra delivered England. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


~£ 


N.E. Coast— Home. Export. 
£ s. d. £s df « a 
Ship Plates .. . wo ae, 
Angles .. . - 06d. 
Boiler Plates . - 1310 @. 
Joists 5% =it-;6-—-20— 
Heavy Rails .. oo © -@ @.. 
Fish-plates .. .. .. 13 0 0. 
Channels Se ee ee 
Hard Billets .. . - 0 6 OO. 
Soft Billets .. a. 
N.W. Coast— 
Barrow— 
Heavy Rails .. . OPE “Ops. f 
Light ,, ‘¢ - «. 910 Otol0 O OF 
i ch es - gs. +4 ann eee © in 
ee eof oe 
MaNCHESTER— 
Bars (Round) -- «+ W110 Otel DB 0 
» (others).. .. .. 10 5 Otol® 7 6 
Hoops(Best).. .. ..15 5 0. 15 0 0 
2 (Soft Steel) -. 1315 O 13 10 0 
Plates ms eat ont. oe 
oe (Lancs. Boiler) .. 13 10 0. 
SaEerrizLp— 
Siemens Acid Billete .. 12 10 0. 
Bessemer Billets .. .. 13 0 0. 
Hard Basic .. .. .. 10 5 O 
Intermediate Basic ~~ = Pe 
Soft Basic ee 8 OO ee 
Hoops .. .. .. +» 1210 Otol3 0 0 
Soft Wire Rods .. .. 1110 @.. - 
MIpLanps— 
Small Rolled Bars.. .. 1015 Otoll O 0 
Billets and Sheet-bars .. 8 0 Oto 8 5 0 
Gas Tube Strip .. .. W115 Otoll 6 0 
Sheets (20 W.G.) .. .. 1110 Otol2 0 0 
Galv. Sheets, f.o.b. L'pool 18 7 6to18 10 0 
ee ee 
Joists os’ Lee Orn 
Tees. . so *¥e" mw ep De Oe OC ee ~ 
Bridge and Tank Plates 10 10 0 — 


NON-FERROUS METALS. 


24/3 to 24/6 


FERRO ALLOYS. 


(AU prices now nominal.) 


230 0 0 
276 15 0 
645 0 
65 2 6 
350C«<“<( wm «8 
34163 =«C 
37 7 6 
37. 6 8 
69 0 0 
70 10 O 
97 0 0 
01h 
e o 1 of 
® ) 2} 
36 10 O 
3506C«6 tC 
1/9 per Ib. 
1/5 per Ib. 
Per Ton. Per Unit. 
£23 0 0 10/6 
£22 10 0 8/- 
£22 0 0 8/- 
£45 0 0 18/- 
£56 0 O 21/- 
£68 0 0 22/6 
1/6 per lb. 
4/— per Ib. 


£17 for home, 
£17 for export 
£11 5 Oscale 5/—per 
unit 
£18 10 Oscale 6/- per 
unit 
20/— per Ib. 
8/6 per Ib. 
1/3 por Ib. 
130 
1l/- per Ib. 
£82 to £100 
(British Official.) 


(4) Delivered Sheffield. 


FUELS. 


SCOTLAND. 
LANARKSH1IRE— Export 
(f£.0.b. Glaagow )—Steam 25/6 
a o Ell 20, 
Splint 26/9 to 28/6 
Trebles 26 
Doubles 24/6 
” ” Singles 23, 
AyausaIne-— 
(f.0.b. Ports)—Steam 25/6 
» = Splint 26/6 
» * Trebles . 26/ 
FirgsHine—- 
(f.o.b. Methil or Burnt- 
island)}—Steam . 22/6 to 25 
Screened Navigation 29/- 
Trebles 27/6 
Doubles 24/6 
Singles 22/6 
Lotaltans— 


(f.0.b. Leith)}—Best Steam 
Secondary Steam 


> 


Se 0S to 0 19 
waceu 
C) 


Trebles J 
Doubles 
Singles 
ENGLAND. 
(8) N.W. Coast— 
Steams .. 29 
Household 49/— to 59 
Coke. . 40, 
NORTHUMBERLAND — 
Best Steams 25/6 to 2 
Second Steams 24/- to 25 
Steain Smalls 15/- 
Unscreened 22/— to 23 
Household 27/6 to 32;6 
Dorgam — 
Best Gas 25 
Second .. 24/6 
Household 27/6 to 32)¢ 
Foundry Coke a 33 
SHerrigiy — Inland. 
Best Hand-pieked Branch .. 35;- to 36/- - 
Barnsley Best Silkstone .. 30/6 to 32/- 
Derbyshire Best Brights . 30/- to 32/- 
o » House ; .. 26/— to 27/- 
» Large Nuts . 24/6 to 25/6 
sf » Small 18/6 to 20/6 
Yorkshire Hards . 25j— to 27/- 
Derbyshire ,, . 24/- to 25/- 
Rough Slacks 12/6 to 13/6 
Nutty , 10/— to 13; 
Smalls ois ‘ ‘ 7i-to 9 
Blast-furnace Coke (Inland) +. «+ 29--t0 29 
” » (Export) f.o.b.  35/— to 36/ 
Cagpirr—— (9) SOUTH WALES. 
Steam Coals : 
Best Smokeless Large 30/- to 31 
Second ,, - 28/6 to 29/6 
Best Dry Large 28,6 to 29/4 


Ordinary Dry Large 

Best Black Vein Large 
Western Valley ,, .-- 
Best Eastern Valley Large 


Ordinary ” 
Best Steam Smalls 
Ordinary »» 


Washed Nuts 
No. 3 Rhondda Large 


oe %» Smalls 
No. 2 Large .. 
Through 

m4 Smalls 


Coke (export) 
Patent Fuel 
Pitwood (ex ship) . . 
Swansea— 
Anthracite Coals : 
Best Big Vein Large 
Geen ee as “ee 
Red Vein.. . ba. Ses 
Machine-made Cobbles 
Nute. . 
Beans 
Breaker Duff... 
Rubbly Culm 
Steam Coals : 
Large 
Seconds 
Smalls .. .. 
Cargo Through 





27/— to 28 
28/6 to 29,6 
28/- to 29/ 
27/6 to 28/6 
26/- to 27 
22/— to 23 
20/— to 22)- 
28/—- to 30 
30/-- to 31 
25/— to 26 
24/- to 25 
21/- to 23 
19/— to 20; 
52/6 to 57/6 
30/— to 32/6 
Nominal 


40;— to 42/6 
32/6 to 35 
30/— to 31, 
50/— to 55, 
50/- to 55/- 
46/— to 47/6 
26/— to 27/- 
12/9 to 13/- 
14/- to 14/6 


24/6 to 25; 
22/— to 23; 
14/— to 16/- 
19/— to 21/- 


(5) Glasgow, Lanarkshire and Ayrshire. 


(7) Export Prices—f.o.b. Glasgow. 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b, for export. 





t Latest quotations available. 





(a) Delivered Sheffield or Glasgow. 





(6) Delivered Birmingham. 


(9) Per ton f.0.b. 


— 
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On this Rigtiores is a ous S which is driven by the wind- 
sails D. sails are carried by a swivelling haad E, to which 

Prench Engineering Notes. British Patent Specifications. a double rudder is attached. The dynamo on the tform 
PF C nt tn Pari deeovirasp has ite vertical shaft F directly coupled to the vertical drivin, 
(from our Correspondent in Paris.) Wasi and eo Sen nadia broad the nd shaft G by a flexible coupling. The shaft G extends up through 
In . | address of the ~ tor are pri in italics. —- a bearing H mounted in the framing of the tower, and is braced 
When an abridgment is not illustrated the Specification is 
Tux law authorising the Government to impose | “emt drawings, ' N° 209,552 
the “double decime,” which means an incréase of 20 Pag of, Aperifoetinge we atone Chesnw hee phe P 
centimes to the franc, or 20 per cent., upon all existing | 0), cach ? 9 , , D 
sources of revenue, including import duties, is almost - : . . eat - 
certain to be passed, despite the efforts being made in es Geant of aaah to the vb te de d Ge ; _ — A 8 
the Chamber of Deputies to restrict its application. complete Specisi eiotipment aronpianes af, the £ 
Already those who believed that the levying of a fresh ~ 
contribution upon foreign trade for the benefit of the a. 
franc would have the effect of stabilising home finances STEAM GENERATORS. | 
are beginning to doubt the wisdom of a measure which | “1% 


destroys what little equilibrium still exists. Notwith- 
standing the practical certainty that the import duties 
and other sources of revenue will be increased 20 per 
cent., and that the importation of certain classes of goods 
will be prohibited with a view of creating a balance in 
favour of this country, there has been no tendency what- 
ever towards an improvement of the franc, which has, 
indeed, further depreciated, and what is still more dis- 
quieting is the rapid increase in the cost of all commo- 
dities. There is no reason for this beyond the fear that 
ihe increased charges will be followed by dearer raw mate- 
rial and higher wages, and, as is almost invariably the case, 
the effects are preceding the causes. Because it is fairly 
certain that prices must be put up very soon they are 
being advanced now. And as prices are increasing, 
so workers are agitating for higher wages, to the extent 
that strikes and lock-outs are becoming unpleasantly 
frequent. The situation is bound to cause a lot of trouble 
in the early future. In every case the attempts to adjust 
economic conditions have failed. The exportation of 
certain commodities has been prohibited in the belief 
that by increasing the supplies for home consumption 
there would be a greater abundance and prices would 
decline ; but the prices have actually increased because 
producers have no encouragement to develop their pro- 
duction when they are not allowed to supply the markets 
ff the world. They are not disposed to carry on a com- 
petition in their own limited market. A typical example 
of the rising prices is offered by a comparison of the 
tonnage cost of imports and exports during the past 
two years. According to the returns the average price 
of a ton of pig iron imported into France in 1923 was 
493f., as compared with 365f, in 1922. The average 
price of raw and manufactured steel from abroad was 
776f., as against 745f. Last year the average cost of French 
pig iron exported was 510f. a ton, as compared with 370f. 
in 1922. Raw and manufactured steel exported from this 
country was estimated at an average of 771f. a ton, as 
against 464f. in 1922. Of course, the basis of comparison 
is a very unstable one, owing to the variations in the 
proportions of the products imported and exported, 
but it confirms, at all events, the steadily increasing 
costs in this country which will certainly continue to 
augment rapidly. 


The Marseilles-Rhone Canal. 


The waterway which is being constructed be- 
tween Marseilles and the Rhone at Aries, a distance of 
ahout 50 miles, is so far advanced that it is expected 
the whole work will be completed within three years. 
Progress upon this important enterprise, which will 
connect up the Etang de Berre with the Port of Marseilles 
by the Rove Tunnel, and will divert to Marseilles the future 
traffic of the Rhone when the canalisation of that river 
is completed, has been delayed by financial difficulties. 
As’ the State has been unable to contribute its part of the 
expenses, practically the whole burden has fallen upon 
the Marseilles Chamber of Commerce, and the raising 
of the 222 million francs authorised for the work is a task 
which the Chamber is successfully performing in view of 
the considerable advantages that are expected to accrue 
to Marseilles as the terminus of the future leading artery 
from Central Europe, and from the creation of a vast port 
and roadstead for commercial shipping in the Etang 
de Berre. The waterway between Marseilles and the Etang 
de Berre will be completed by the end of next year. The 
Rove Tunnel, having a length of 7118 m. and a width of 
22 m., is excavated down to nearly the bed of the canal, 
which has a width of 18 m., and work is being actively 
pursued with the Gignac cutting and the Marignane 
basin forming a continuation of the Rove Canal. The 
dredging of the canal through the Etangs de Bolmon and 
Berre, between Marignane and Martigues, will occupy 
about two years. A canal 30m. wide between Martigues 
and Port du Bouc will permit of large cargo boats going 
from the Gulf of Fos to the Etang de Berre. The big 
cutting from the Port de Bouc towards Arles is terminated, 
but the construction of bridges across the cutting is de- 
layed, for the time being, by the want of funds. 


In making a promise to agriculturists to cheapen 
the cost of agricultural machinery as a compensation 
for the reduction of the import duty on grain, it was under- 
stood that the Government intended to admit such 
machines temporarily duty free; but in the Bill which 
has been introduced into Parliament the concession takes 
the form of reductions in the coefficients, which, at the 
present rate of exchange, leave the import duties con- 
siderably below what they were before the war. In the case 
of internal combustion engines, the coefficient is reduced 
from 3.1 to 2, which brings the import duty to 52f. per 
100 kilos. For steam portables the new coefficient lowers 
the duty to 42f. per 100 kilos.; pumps to 30f.; harvesting 
machinery to 18f.; spades, picks and shovels, to 36f.; and 
reaping hooks and scythes to 45f. This concession is parti- 
cularly noteworthy in view of the fact that French agricul- 
tural engineers have long been agitating for increased duties 
on foreign implements and machinery on the ground that 
the higher production costs leaves them with no satis- 
factory margin for competition. 


. 








209,549. November 18th, 1922.—IMPROVEMENTS RELATING To | 
Steam Generators, Hartley and Sugden, Limited, Samuel | 
Fox and Horace Waterworth, all of Atlas Works, Gibbet. | 
street, Halifax. 

This invention relates to a steam generator of the vertical 
type in which a group of inclined vertical tubes are fixed at 
their lower end in an inclined plate which projects inwardly 
within the fire-box and at their upper end in the top of the fire- 
box, and the invention consists in combining therewith a group 
of vertical fire or smoke tubes which extend through the water 
and steam space above the fire-box to one side of the inclined 
tubes. A portion of the back of the fire-box is caused to project 
inwardly. This is effected by forming an aperture in the back 
of the fire-box and sealing the aperture with a V-shaped plate 
A. Interposed between the upper portion of the plate A and 
the top of the fire-hbox is a number of water tubes B, which 


























incline from the back to the front of the fire-box and are curved 
at their upper ends to pass through the top of the fire-box at 
right angles. The ends of the water tubes are expanded into 
the fire-box, or are otherwise secured. A manhole C is formed 
in the front of the outer shell above the tubes and in the back 
of the outer shell below the tubes for gaining access to the latter 
for cleaning or other purposes. At the back of the boiler, in 
line with the water tubes, is a hole D for inspection and cleaning 
purposes, and the hole is fitted with a door. The smoke, or fire, 
tubes E are arranged vertically behind the water tubes, and their 
ends are expanded into, or are otherwise secured, io the fire-box 
and outer shell. Mounted on the outer shell above the fire 
tubes is a smoke-box F, which may be constructed from cast 
iron, and is fitted with a detachable cover, or covers, G, and 
with a flanged outlet H for connection with a flue.—January 17th, 
1924. 





INTERNAL COMBUSTION ENGINES. 


209,676. June 16th, 1923.—ImMPROVEMENTs IN OR RELATING TO 
SILENCERS FOR THE CARBURETTERS OF INTERNAL CoMBUS- 
tion Ewcrxnes, D. Napier and Son, Limited, and Henry 
Christopher Tryon, both of 211, Acton-vale, London, W. 3. 

This invention relates to silencers for the carburetters of 

internal bustion engi and has for its object to provide 

an improved device of the kind. The device comprises a cylin- 
drical member A, provided with an elbow at one end, and 
adjacent to this elbow is a flange B drilled to receive studs 
or screws by means of which the device, as a whole, is connected 
to the wall of the carburetter in the vicinity of the air intake. 
The intericr cross-section of the casing is reduced at tha flanged 
end. At the free or outer end of the cylindrical casing is an 
LJ 
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annular dise C having an inwardly directed tubular extension 
D of, approximately, half the diameter of the casing itself. 
At approximately midway im the length of the cylindrical 
casing is a second annular disc E having an inwardly directed 
tubular extension F. Preferably, the inner dise E rests against 
a flange on the inner wall of the casing, and is held up against 
this flange by means of a coiled spring, the opposite end of which 
bears against the inner face of the other disc C, which is thus 
forced outwardly against the spring ring G sprung into a groove 
formed in the outer @nd of the casing. Such an arrangement 
is cheaply made and easily assembled, and enables the discs 
to be readily changed so as to suit particular circumstances 
without necessarily detaching the cylindrical member from the 
carburetter._—January 17th, 1924. 


DYNAMOS AND MOTORS. 


209,552. November 20th, 1922.—ImProvEMENTS IN OR RELAT- 
Inc TO WinpD-pRiven Execrricat Generators, Telford, 
Grier and Mackay, Limited, of 2-16, Carrick-street, Glasgow, 
and William Henderson, of 10, Carrick-street, Glasgow. 











The object of this invention is to provide a simple form of 
wind-driven generator. The tower A carries a platform B. 











At the bottom of this bearing 


struts. 
there is a hood K which extends over the dynamo and also 
over an outer cylindrical casing, whereby the whole dynamo 


thereto by transverse 


is protected against the weather. The hood and the cylindrical 
casing may be divided. A section of the driving gear is shown 
in the right-hand drawing.—January 11th, 1924. 


TRANSFORMERS AND CONVERTERS. 


209,183. October 4th, 1922.—-IMPROVEMENTS IN OR RELATING 
To Dywnamo-eLectric Macartnes, Giuseppe Massimo 
Prestartnt, of Via Alberto da Giussano, 22, Milan, Italy, 
and Metropolitan-Vickers Electrical Company, Limited, of 
4, Central-buildings, in the City of Westminster. 

The diagram shows a machine for converting single-phase 
current into three-phase current. The armature A is provided 
with three windings. One of these windings is connected to the 
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commutator, which is provided with two pairs of brushes B 
and C, spaced 90 deg. wc The second winding is connected 
thro the slip rings D to the single-phase supply circuit E ; 


and the third winding is connected through the slip rings F 
to the polyphase circuit G, which in the example is shown as a 
three -p! circuit. Ths two pairs of brushes B and C are 


respectively short-circuited either directly or through induct- 


ances H. action of the machine is described.—January 4th, 
1924. 
203,702. September 9th, 1922.—Improvep Process AND 


APPARATUS FOR THE AUTOMATIC OPERATION OF THE AIR- 
EXHAUSTING APPARATUS IN Mercury Vapour RECTIFIERS, 
Aktiengesellschaft Brown, Boveri et Cie., of Baden, Switzer- 
land. 

In mercury vapour rectifier plants, and especially in the case of 
plants worked permanently or at intervals without the attention of 
the staff, it is important that the vacuum of the several rectifiers 
shall be maintained at the value that is requisite for satisfactory 
working. According to this invention, the vacuum pumps are 
interlocked with the stop coek of the rectifier in such a manner 
that on starting the air-exhausting apparatus, the stop cock is 
opened only after the vacuum pumps have been running some 
time. If the vacuum drops below a value determined by the 
contact A, the winding B of the reley C attracts its core, and 
closes the circuit of the heating resistance D of the high-vacuum 
pump E. This cireuit includes the winding of a delayed-action 
relay F. A period, amounting to about ten to fifteen minutes, 
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required for heating the high-vacuum pump, must elapse before 
the time mechanism of the relay F has rundown. It then closes 
its contact, so that the switching magnet G for operating the 
motor switch H comes into action and starts the motor pump K. 
At the same time, the delayed-action relay L receives current. 
After the expiration of about three minutes, it closes its contact, 
and consequently also closes the circuit of the cock-operating 
magnet M. The cock O is opened and the pumps K and E now 
work upon the rectifier P. Thus the low-vacuum pump K is 
not started at the same time as the high-vacuum pump F, 
although that would be quite feasible. The delay between the 
respective startings of the two pumps is provided solely for the 
purpose of saving current. The cock O must, however, not be 
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opened except after both pumps have started to run. When 
the vacuum lies risen again to the value indicated at R, the 
holding coil C of the relay B also loses its current, so that both 
the circuits of the cock-operating magnet M and heating coil 
D are broken momentarily. Consequently, the cock O closes, 
and the pump E cases to work. At the same time, the delayed - 
action rd nm F loses its current, and opens the circuit of the switch - 
operating magnet G, whereby the motor pump K is also manped. 
A stoppage of the entire air-exhausting apparatus occurs if the 
cooling water for the mercury vapour pump E fails.—January 
10éh, 1924. 


MEASURING AND TESTING INSTRUMENTS. 


194,284. February 26th, 1923.--IuproveMEeNTs Ix Direcr- 
rypicaTiIne. Hicu-vacuum Meters, Aktiengesellschaft 
Brown, Boveri et Cie., of Baden, Switzerland. 

The object of this invention is to provide an improved direct- 
acting high-vacuum meter consisting of a mercury thermometer 
having a tubular bulb containing mercury, and is surrounded 
by a cylindrical tube which is in communication with the 
receiver in which the vacuum is to be measured, the arrangement 
being such that the mercury of the thermometer is heated by 
means of energy supplied from outside in as constant a manner 
as possible. A is the thermometer bulb containing the mercury 
R, and is constructed in such a way that the mercury is in the 
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form of a thin thread. The effect_of this is that the tempera- 
ture of the thermometer bulb changes without appreciable 
lag when the heat conductivity of the surrounding rarefied 
air changes. C is the capillary tube in which the mercury 
rises when the bulb A is heated. D is a glass tube surrounding 
the bulb A and fused thereon in a gas-tight manner, It is formed 
with a neck E for connecting the vacuum meter to a receiver ; 
F is a spherical enlargement at the end of the capillary tube C ; 
G and H are contact wirss fused into the tubes, and they are 
electrically connected to the mercury B; K, L, M are register 
marks which may, however, be replaced by platinum wires 
fused into the glass.—January 17th, 1924. 


PUMPING AND BLOWING MACHINERY. 


205,112. October 8th, 1923.—Improvements tm CENTRI- 
FUGAL Browers anp CentTRIFUGAL Compressors, Aktien- 
gesellschaft Brown, Boveri et Cie., of Baden, Switzerland. 

According to this invention the diffusers and the guide 
blades are arranged in the same enclosed space or casing, with 
the result that the double regulating mechanism can be employed 
without complication. Three constructional examples of an 
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improved centrifugal blower or compressor, according to this 
invention, are illustrated diagrammatically in the accom- 
panying drawings, which shows a multi-stage centri- 
fugal blower, or compressor, having adjustable diffusers and 
adjustable guide blades. The rotors A, B, together with the 
respective adjustable diffuser blades C, D, and the adjustable 
guide blades in front of the rotor, are in the same casing F. 
The adjustment is made by cranks G.—January 17th, 1924. 


TRAMWAYS AND RAILWAYS. 


209,545. November 14th, 1922.—ImproveMENTS IN OR RELAT- 
ino TO Evectric LOCOMOTIVES AND OTHER ELECTRICALLY 
PROPELLED VEHICLES, George Herbert Fletcher, of Seaton, 
Park-avenue, Ashtor-on-Mersey, and Metropolitan-Vickers 
Electrical Company, Lianited, of 4, Central-buildings, 
Westminster. 

This invention relates to improvements in electric traction, 
and more especially to the suspension of traction motors upon 


ropelled vehicles. The motor has a seating A to enable it to 
be suspended on ear or truck. At the other side the motor is 
provided with projecting brackets B, each having depending 
guide arms C and D, through which a spindle E passes and 
supports a plate F. Between each pair of the arms C and D 
there are split bearings G embracing the axle shaft of the car, 
aud having slide faces H. Helical compression springs J and K 
are fitted in the positions shown, whereby the car axle side of 
the motor is resiliently suspended upon the axle, which, it will be 
understood, is substantially parallel with the axis of the motor 





shaft. A spherically seated gear wheel, adapted to engage a 
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driving pinion (not shown) on the motor shaft, is provided on 
the car axle, and comprises a hub portion L rigidly mounted on 
the axle. The hub portion L has a spherical iphery or seating 
M, upon which a toothed rim portion N, Kvlng a spherical 
internal surface O, is seated. Radial projections P are seoured 
to the peri M of the hub portion of the gear wheel by bolts 
and nuts, the rim portion N having internal gaps Q, into which 
the projections P freely project. Compression springs R are 
interposed between the projections P and abutments 8 on the 
rim portion.—January 17th, 1924. 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, dc., desirous of Aaving 
notices of meetings inserted in this col . are requested to note 
that, in order to make sure of its insertion, the 7 - tt 
should reach this office on, or before, the morning of the Wednesday 
of the week ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











TO-DAY. 


INSTITUTION OF AERONAUTICAL ENGInEERS.—The Engineers’ 
Club, Coventry-street, London, W.1. Paper, ‘ Low-powered 
Flying,” by Mr. W. O. Manning. 6.30 p.m. 

InstiTuTIonN oF AvTomoBILE EnNGIngeERs.—Craven Arms 
Hotel, Coventry. Coventry graduates’ annual dinner. 7.30 p.m. 


LIystrTuTION oF Exzcrrica, Enouverrs: Norra MipLanp 
Srupgents’ SecTion.—Visit to the Penistone works of Cammell 
Laird and Co., Limited. Meet at Penistone Station at 2.50 p.m. 


InstrTuTIoN oF ENnGtIneerinc Inspectioy.—Royal Society 
of Arts, John-street, Adelphi, London, W.C. 2. Paper on “* The 
Oscilloscope,” with lantern slides and a demonstration of the 
apparatus at work, by Mr. M. W. Baseden. 8 p.m. 


IystituTIoN or Locomotive Encingers.—College of Tech- 
nology, Sackville-street, Manchester. Paper, “Some Practical 
Points in Locomotive Design,” by Mr. E. W. Selby. 7 p.m. 


InstiITUTION OF MeEcHANICAL ENGINgEERS.—Storey’s-gate 
London, 3.W. 1. Anrtiual general meeting. Resumption of 
discussion on “ Repairs and Upkeep of Pneumatic Tools,” by 
Mr. R. W. Wilson. 6 p.m. 

Jounton Instirvrion or Enorveers.—39, Victoria-street, 
London, 8.W.1. Lecturette, ‘“‘Ciment Fondu: Its Manufac- 
ture and Special Uses,” by Mr. J. 8S. Marshall. 7.30 p.m. 


PuaysicaL Society or Lonpon.—Imperial College of Science, 
South Kensington, London, 8.W.7. General meeting. 5 p.m. 


Royat Iystrrution or Great Briratwv.—21, Albemarle- 
street, Piccadilly, London, W.1. Discourse of “The Human 
Brain,” by Professor G. Elliot Smith. 9 p.m. 


SATURDAY, FEBRUARY 23xp. 


InsTITUTION oF AvutTomosILeE Enoineers.—Visit of the 
London uates to the works of D. Napier and Son, Limited, 
Acton, W. 3. 2.30 p.m. 


Junior Instirvution or Enoineers.—Visit to the British 
Empire Exhibition at Wembley to inspect the railway of 
Never-Stop Transit, Limited. 2 p.m. 


MONDAY, FEBRUARY 25rs. 


NorTHAMPTON ENGINEBRING CoLLeGEe ENGINEERING Socrgry. 
—Northampton Engineering College, St. John-street, London. 
E.C.1. Paper, “ Thermionic Valves,” by Mr. W. Bond, 
5.30 p.m. 


TUESDAY, FEBRUARY 2é6ra. 


Instirute oF Marine Enoineers.—85/88, The Minories, 
Tower Hill, E. 1. “* Electricity as the Motive Power for Ships,” 
by Mr. L. Rothera. 6.30 p.m. 


InstTITUTION oF AUTOMOBILE ENGINEERS.— Royal Society of 
Arts, John-street, Adelphi, London, W.C. 2. aper, “‘ The 
Fundamentals of Cost uction,” by Mr. H. Kerr Thomas. 
6.30 p.m. 


InstTIruTIon oF Exvgcrricat Enotneers: Norta MrIpitanp 
CenTre.—Hotel Metropole, King-street, Leeds. Paper, “ The 
Design of Spereive for the Protection of Alternating-current 
Cireuits,” by Mr. A. 8. FitzGerald. 7 p.m. 


InstITuTION oF Merocuanica, Enoingers. —Storey’s-gate, 
London, 8.W.1. Joint meeting with the Society of i 
Industry. Symposium of papers on “‘ The Treatment of Water 
for Industrial Purposes.” 6 p.m. 


WEDNESDAY, FEBRUARY 271s. 


EncotIneerine Gotrine Soctety.—-The Institution of Civil 
Engineers, Great George-street, Westminster, 8.W.1. Annual 
general meeting. 12 o'clock noon. 

InstITUTION OF AvTOMOBILE ENoINEERS.—Birmingham 
aduates’ visit to the works of the Lucas Electrical Company 
mited, Well-street, Birmingham. 2.30 p.m. 

InsTITUTION OF AUTOMOBILE ENGINEERS: NortTs or Eno- 
Lanp CsnTre.—Milton Hall, 244, Manchester. 





Instrrution oF Civi, ENcivesrs: BIRMINGHAM yp 
Distrier AssoclaTion,—Queen’s Hotel, Birmingham. Annual! 
dinner. 7 p.m. 

Instrrution or Crvm Ewnarnerrs.-—Students’ visit to the 
Osram lamp works. 


THURSDAY, FEBRUARY 28rx. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Society 
of Arts, John-street, Adelphi, London, W.C.2. Informal 
meeting. Paper on the subject of the requirements for motor 
delivery vans from the point of view of type of unit, accessibility, 


length of chassis, &c., by Mr. A. E. Cowper. 6.30 p.m. 
InstrrvTion or Crvu. ENGIneers: YORKsHIRE Assocra. 
TIon.—Royal Victoria Hotel, Sheffield. Paper, “ Modern 


Highway Methods,” by Mr. W. J. Hadfield. 7.30 p.m. 


InstirvTiIon oF Etecrricar ENGINEERs. -Savoy-place, 
Victoria Emnbankment, London, W.C. 2. Special general meet. 
ing of corporate members. 5.30 p.m. To be followed by a 
paper, “The Design of Apparatus for the Protection of Alter. 
nating Current Circuits,” by Mr. A. 8. Fitzgerald. 6 p.m. 

Untverstry or Lonpox.—London School of Economics 
and Political Science, Houghton-street, Aldwych, London, 
W.C. 2. Lecture, “* Britain on the Eve of the Railway Age,” 
by Dr. J. H. Clapham, 65 p.m. 


FRIDAY, FEBRUARY 29ra. 
Juntorn Ivnsrircotrion oF Enotneers.—-39, Victoria-street, 
| London, 8.W. 1. Lecturette, “The Manufacture of the In- 
| candescent Electric Lamp,” by Mr. W. A. Rhind. 7.30 p.m. 
Rovat Iystrrution or Great Barrirain.—21, Albemarle. 
street, London, W.1. Discourse, ‘Modern Navigational De- 
vices,” by Mr. F. E. Smith. 9 p.m. 


SATURDAY, MARCH Isr. 

InstirvTIon oF Locomotive Enotneers.-The Engineers’ 
Club, Coventry-street, London, W.1. Annual dinner. 6.30 
for 7 p.m. 

InstrruTion oF Muwnictpat anp County ENotveers 
Council Offices, Kiveton Park, Sheffield. Yorkshire District 
meeting. 12.15 p.m. 

InstircvTiIon oF MuouwicreaL anp County ENGINEERs : 
Sourn-Western District.—Meeting at Torquay. 11.45 a.m. 

Rapio Society or Great Barrary.—Institution of Electrical 
Engineers, Savoy-place, Victoria Embankment, London, W.C, 2. 
Annual conference of affiliated societies. 2 p.m. 


MONDAY, MARCH 3nrp. 


InstTiTUTION OF MercHANTCAr EnorneERs.—Storey’s-gate, 
Westminster, London, 8.W.1. Graduates’ Section. Annual 
lecture, ‘‘ Literature and Engineering,” by Lieut.-Colonel E. 
Kitson Clark. 7 p.m. 

TUESDAY, MARCH 4ra. 

Women’s Enoixgertne Society.—Samson Clark Lecture 
Hall, 57, Mortimer-street, W.1. Lecture, “ Factory Legisla- 
tion: Past, Present and Future,” by Miss M. E. 
6.30 p.m. 


Phillips 


FRIDAY, MARCH 7rs. 

InstTiTvTION oF MercHANICAL ENGINEERS.—Storey’s-ga'e, 
London, 8.W.1. Informal meeting. Lecture, “ Recovering 
Gold from the Laurentic,’’ by Commander G. C. C. Damant, 
R.N. 7 p.m. 

WEDNESDAY, MARCH 12ra. 

Instrrure of Metats.—The Trocadero, Piccadilly-circus, 
London, W. 1. Annual dinner. 17.15 for 7.30 p.m. 
WEDNESDAY AND THURSDAY, MARCH 12ra AND 13ru. 

Instrrute or Merats.—lInstitution of Mechanical Engineers, 
Storey’s-gate, London, 8.W.1. Annual general meeting. 
10.30 a.m, each day. For programme see page 208. 

SATURDAY TO SATURDAY, MARCH 15ra TO 22np. 

Magine anp Smaut Crarr Exurerrion at the Royal Agri- 
cultural Hall, Islington, London, N. 1. 

MONDAY, MARCH I7rx. J 

IwstrrcTion oF Staucrurat Enorverrs. —Criterion Restau- 
rant, London, W. 1. Annual dinner. 7 for 7.30 p.m. 

WEDNESDAY, APRIL Ora. 


InstvruTIon oF Navat Anrcurrects.--Connaught Rooms, 
Great Queen-street, London, W.C. Annual dinner. 7.30 p.m. 


WEDNESDAY ro FRIDAY, APRIL 9ra to lira. 
InstiTuTION or Naval. Arcurrects.—Royal United Service 
Institution, Whitehall, London, W.C.2. Annual general 
meetings. 








Tue Tottenham Urban District Council has accepted the 
tender of Vickers Limited, Vickers House, Broadway, West- 
minster, for the installation of a complete clinker crushing, 
elevating, grading, magnetic separating and storage plant,, 
to be delivered and erected at the Council's Refuse Destructor 
Works, Down-lane, Tottenham. 


Goopwtx, BarsBy anv Co., Limited, of Leicester, England, 
have recently received orders for two large stonebreakers for 
the Indian Government, for use in the Sukkur area; for gravel 
screening and crushing plant for the Leyton Rural District 
Council ; for a large chippings plant for the Channel Islands ; 
and for a stone-breaking and tar-macadam mixing installation, 
with an output of 25 tons per hour for Shropshire. 


Ctayton anp Ssurriewortsa, Limited, Lincoln, have 
secured, during the last few weeks, several contracts for ‘‘ Clay- 
ton”’ water-tube boilers, including a t order from t e 
Croydon Corporation for a 50,000-lb. boiler, the first ‘* Clayton 
having been in service for about fourteen months, and also 
orders for two 50,000-Ib. boilers with superheaters, economisers, 
chain-grate stokers, fans, chimneys, pe rene gg &e., 
for the Sunderland Corporation Electricity Works, and two 
40,000-Ib. boilers with superheaters, economisers, chain-grate 
stokers, fans, &c., for the South Lancashire Tramways Company, 
Atherton, Lancs. 








Frencn SusMArines.—With reference to our Journal note 
on the new submarines for the French Navy, which was published 
in our issue of January 25th, Messrs. Augustin Normand, of 
Havre, ask us to state that the four submarines which are now 
under construction at Havre, will be propelled by Diesel engines 
of the Vickers type. These engines will be built under Vickers 








the trucks of electric locomotives, tramcars and other electrically 





e, 
Paper, ‘‘ Modern Automobile Foun Prac ” by Mr. Percy 
Pritchard. 6.30 p.m. 7 ihe 


licence at Messrs. Normand’s own works. 

















